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INTRODUCTION 


This  is  a  serial  publication  containing  se¬ 
lected  translations  on  all  categories  of  economic 
subjects  and  on  geography e  This  report  contains 
translations  on  subjects  listed  in  the  table  of 
contents  below.  The  translations  are  arranged 
alphabetically  by  country. 
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Abbreviations 


GSUBGGF-t  *■ 


GSUIst-fil- 


GWSI 


IzvBGD 


IzvGIBAN  - 


NArkh 


Geografiva;  Geography 

Gaografskl  Pregled;  Geographic  Review 

Godishnik  na  Sofiyskiya  Universitet—Biologo- 
geologo-georafski  fakultet;  Yearbook  of  the  Sofia 
University— Department  of  Biology-Geology- 

Geography 

f-t— Godishnik  na  Sofiyskiya  Durzhaven  Universi- 
tet“-Istoriko-filologicheski  fakultet;  Yearbook 
of  the  Sofia  Ssjate  University — Departmeao  .Cif..w.^-- 
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Svishtov;  Yearbook  of  the  Higher  Financial- 
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Istoriva  i  Geografivas  History  and  Geography 

Ikonomicheska  Misul;  Economic  Thought 
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NVr  -  Novd  Vremei  New  Times 

NPr  -  Narodna  Prpsvetas  Public  Education 

0GB  -  Osnovi  ga  Geo'logt^^ata.  na  Bulgariya;  Bases  :f  or 

Bulgaria^s.Gaology  ;,^  ■ 

Pr  -  Prirodas  Nature 

Sb  Beshkov-  Sbornik  V  chest  na  akad.  A.S,  Beshkov;  Col¬ 
lection  in  Honor  of.  Academician  Aj  S.  Beshkov 

T  -  Turlstt  Tourist 

UchPr  -  Uchilishten  Preeleds  School  Review 

KhrPr  -  Khranitelna  Promlshlenostt  Food  Industry 
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Aleksiev,  A.,  Grad  Karek  [The  Town  of  Marek] .  GP£,  Vol  III, 

No  5-6,  19^9,  PP  36-Vl. 

Aleksiev,  A.,  Razmetanitsa  (economic-geographic  sketch). 

G,  Vol  li,  No  5-6,  19^1-19^2,  PP  10-12. 

Aleksiev,  A.,  Bobovdolskiya  kamenovuglen  baseyn  [The  Bobovdol 

Coal  Basin].  G,  Vol  Vl,  No  7,  1956,  pp  1-3. 

Aleksiev,  A,,  Sapareva  Banya  [Saparevo  Springs].  T,  Vol  III, 

No  3,  1958,  p  12.; 

Aleksiev,  A,,  Stankedimitrovska  Rila  [Rila  of  Stankediraitrovo] . 
T,  Vol  III,  No  7j  1958,  PP  9-10. 

Aleksiev,  A.,  Ovcharskiyat  Vodopad  [The  Sheperd’s  Waterfall]. 

T,  Vol  IV,  No  6,  1959,  P  13. 

Aleksandrov,  L.,  Izkustvenoto  napoyavane  n  Sv.  Vrachko  [The 
Artificial  Irrigation  in  the  Sv,  Vratch  Region]. 

GPr,  Vol  III,  No  5-6,  19^9,  PP  32-36.  • 

Aleksandrov,  L.,  Grad  Sandanski  [The  Town  of.  Sandanski]. 

GPr.  Vol  IV,  No  3,  1950,  pp  13-16. 
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Beshkov,  A,  S,,  StopanskotD  Znachanie  na  peka 

Economic  Significance  of  tha  Danube  Kiver}  • 

Vol  I,  No  3»  19*^6,  pp  1-5. 

Bashkov,  A.S.  and  M.  V. 

liniya  Lovech-Troyan  I  The  35  vn  ^ 

Lovech-Troyan  Railroad  Line].  NAr^,  Vol  II,  No  3f 

19^7,  pp  326-337. 

Bashkov,  A.  S.,  Nashite  zhelespputni  stroezhi  J. 

im.  (our  Railroad  Constructions  and  Their 
cancel.  FPr.  Vol  II*  No  4-5*  1948,  pp  16-20. 

Beshkov,  A.,  .  Transportnata  probljma  V  B^brudzta  [The 


Bashkov, 


Beshkov, 


Beshkov, 


Beshkov, 

Beshkov, 


Beshkov, 

Beshkov, 


A.,  .  Transportnata  problema  V  Dobrudzha  [The 

Transportation  Problems  in  the  Dobrudzha]. 

Vol  I,  1951,  PP  157-182. 

A.S.,  Po  transportnata  problema  na  Dobrudzha  [On  the 
Transportation  Problems  in  Dobrudzha],  Vol  l. 

No  2,  1951,  PP  5-7. 

A.,  PO  Iztochniya  dyal  na  Dobrudzha  t^e  Eastern 
Part  of  the  Dobrtidzha].  5t,  1951, 

PP  5-7. 

A.,  Printsipi  na  ikonomgeografskoto 
Bilgariya  [Principles  on  the  Economic-Geographic 
Division  of  Bulgaria  into  Rayons].  izvfilMH* 

1954,  pp  92-100, 

A.  S.  and  P.  Penchev,  V^adbalkanski  Kotlovini  [Trans- 
Balkan  Depressions].  Sofia,  1954,  60  pp. 

A.  and  L.  Melnishki,  Bogata  i  prekransna  e 
rodina  [Rich  and  Beautiful  is  our  Fatherland]. 
Sofia,  1st  edition,  1953,  l68  PP5  second  edition, 

1955,  371  pp. 

A.,  Vodniyat  transport  v  Bulgariya  [Water  Transport 
in  Bulgaria],  £,  Vol  VI,  No  4,  1956,  PP  1-3. 

,  A.  S.,  Ya  promishleni  pristanishta  Shabla  i  Devnya 
[The  Industrial  Ports  of  Shabla  and  Devnya], 
IzvGIBAN,  Vol  III,  1957,  PP  47-67. 
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Beshkov,  A.  S.,  P3  Izbora  m  myastoto  za  noviya  azotnotorov 
zavDd  [The  Selection  of  th©  Location  for  the  New 
Nitrogen-Fertilizer  Plant]*  No  Ij  1957i 

pp  26-43, 

Beshkov,  A.  S.  and  L*  A.  Binev,  Geografiya  v  Btilgarii# 

Vopiposiy  ge^grafii  [Bulgaria *s  Geography  .  Geographic 
QuastionsJ*  Shor  (Coilection)  44.  Koscow,  19?oj 
;^p  60-82.  [In  tiussion]. 

Borisov,  ?.dr.,  Geografsko  razpredeleniye  na  orizoproizvodst- 
voto  V  Bulgariya  [Geographic  Distribution  of  Rice 
Production  in  Bulgaria].  GS13BBGf-t.  Vol  No  3f 
1955/56,  Geografiya.  Sofia.  1957.  pp  163-202. 

Brunkin,  K,,  Balkanbas-iztok  [Balkan-Basin  East].  Vol  IV, 
No  2,  19^,  pp  8-10. 

Velev,  V,,  Orizarstvoto  v  porechieto  na  reka  Tundzha  [Rice 
Growing  Along  the  Rundzha  River].  GPr.  Vol  I, 

No  2,  1946,  pp  10-15. 

Velev,  V.,  Selo  Karadzhalovo  [Karadzhalovo  Village].  GPr. 

Vol  II,  No  6,  1948,  pp  12-18.  „ 

Velev,  V,,  Pchelarstvoto  u  nas  [Apiculture  in  Our  Country]. 
GPr.  Vol  III,  Nos  2-3,  1949 >  PP  48-51. 

Velev,  V,,  Radomirskata  Kotlovina  [The  Radomir  Depression], 
fi,  Vol  V,  No  6,  1955,  PP  7-9. 

Velev,  V,,  Novi  Pazar  po  putya  na  industriualizatsiyata 

[Novi  Pazar  on  the  Road  to  Industrialization] .a 
Vol  VI,  No  1,  1956,  pp  9t11. 

Velev,  V.,  Purvoaayska  Okoliya.  Ikonomgeografska  kharakter- 
istika  [First  of  May  Okoliya.  Economic-Geographic 
Characteristics].  IzvGIBAN.  Vol  III,  1957,  PP 
69-118.  One  map. 

Velev,  V,,  Dimitrovgrad.  Stopahskogeografska  kharakteristika 
[Economic-Geographic  Characteristics].  Sofia*  1957, 
103  pp. 
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Velev,  V 

Velev,  y 

Velev,  V 
Velev,  V 
Velev,  V 
Velchev, 

Velchev, 

Velchev, 

Velchev, 
Galev,  P, 
GsDrgieVj 


Nasheto  Yuzhno  Chernomore— prekrasen  obekt  za 
letuvane  i  tupizo  [Our  Southern  Black  Sea  Coast, 

A  Wonderful  Spot  for  Vacationing  and  Tourism]. 

S,  Vol  VIII,  Mo  3,  19?8,  pp  1-5, 

‘^elenchukoproizvodstvoto  v  MR  Buigariya  [Vegetable 
Production  in  the  People* s  Republic  of  Bulgaria], 

Vql  VIII,  No  9,  19?8,  pp  1-4. 

.‘j  Ptitsevudstvoto  v  Bulgariya  [Poultry  Raising  in 
Bulgaria],  G,  Vol  IX,  No  3,  1959,  PP  5-7., 

. ,  Bivolovudstvoto  V  Bulgariya  [Buffalo-Raising  in 
Bulgaria],  Vol  IX,  No  5,  1959,  5-7. 

. ,  Zemenskiyat  Prolom  [The  Zamen  Gorge],  G,  Vol  IX, 

No  3,  1959,  pp  8-10.  .  ,  " 

Iv.,  Profesor  Anastas  Ishirkov  (kratuk  ocherk) 
[Professor  Anastas  Ishirkov  (Brief  Sketch)],  G, 

Vol  III,  No  9,  1953,  PP  1-3. 

Iv,,  Po  vuprosa  za  Razvitieto  na  ikonomicheskata 
gepgrafiya,  Opit  za  kritichna  pretsenka  na  nauchnoto 
hasledstvo  nz  A,  Ishirkov  s  ogled  na  ikonoraieheskata 
geografiya  [On  the  Question  of  the  Development  of 
Economic  Geograpl^;  An  Attempt  to  Make  a  Critical 
Evaluation  of  A,  Ishirkov* s  Scientific  Heritage  in 
Relation  to  Economic  Geography],  GSUBGGf-t.  Vol  48, 
No  3,  1952/53-1953/54— Geografiya.  1954.  Sofia, 
pp  47-106, 

Iv,,  Po  vuprosa  za  razvitieto  na  ikonomicheskata 
geografiya  y  nas  [On  the  Question  of  the  Development 
of  Economic  Geography  in  Our  Country],  Chast  Vtora 
[Second  Part],  GSimGGf-t.  Vol  48,  No  3.  1952/53- 
1953/54— Geografiya.  1954.  Sofia,  pp  47-106, 

Iv,,  Kazanlushka  Kotlovina  [The  Kazanluk  Depression]. 
GSUBGGf-t.  Vol  52,  (3:95?*1959) ,  1959,  Sofia,  pp  1-60. 

►,  Iztochna  Rila  [Eastern  Rila],  T,  Vol  III,  1958, 

pp  10-11,  . . 

,  M.,  Plana  Planina  [Plana  Mountain],  G,  Vol  IV, 

No  8,  1958,  pp  5-7. 
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Georgiev,  M. ,  SamokDVskata  Kotlbvlna  [the  Samokov  Depression] • 
fi,  Voi  VII,  Ko  7,  1957,  pp;  1-5. 

Georgiev,  H.  and  Gr*  Ugarov,  Vitosha  [Vitosha  Mountain]. 

1958,  Sofia,  pp  6^7. 

Georgiev,  Verilla  Planina  [Verila  Mountain]*  S,  Vol  III, 
NO* 5,  1958,  pp  6-7. 

Georgiev,  M. ,  Geomorfalogiya  i  neotektonski  dvizheniya  v 

Samokovskata  Kotlovina  [Geomorphology  and  Ifeo tec- • 
tihic  Movements  in  the  Samokov  Depression] *  -  “I*  . 

GSJ^Gf^t.  Vol  52,  (1957-1958).,  Sofiai  1959^ 

PP  159-206,  4  maps. 

Glovnya,  M, ,  Vodnoto  hogatstvo  na  Rila  Planina  [The  Water 
Resources  of  the  Rila  Mountain],  Vol  I,  No  2, 
1951,  pp.  1-4, 

Glovnya,  M, ,  Stalinska  Bistritsa  [The  Stalen  Bistritsa],  G, 
Vol  II,  No  1,  1952,  pp  6<-8, 

Glovnya,  Yugozapadna  Rila  [Southwestern  Rila],  T,  Vol  I, 
No  9,  1956,  pp  3-4,  1  map, 

Glovnya,  M, ,  Geomorfolozhkl  prouchvabiya  v  yugozapadniya 
dyal  na  Rila  planina  [Geomorphblpgtc  Studies  in 
-  the  Southwestern  Part  of  the  Rila  Mountains] . 
GSDSSSCsi,  No  51  (1956/57);  1958,  Sofia,  pp  67-174, 
appendix  1-6 , 

Glovnya,  M^,  Stobskite  priamidi  [The  Stobski  Pyramids],  T, 

Vol  III,  No  2,  1958,  pp  16-17. 

Glovnya,  M,,SushtinskataRilo-Rodopska  granitsa  [The  Actual 
-  Rila-Rhodopes  Border],  i,  Vol  III,  No  10,  1958, 

PP  5-6. 

Grogorova,  D,  and  Kh*  TishkoV,  Klimatut  na  Sofiya  [Sofia’s 
Climate],  fiPj:,  Vol  IV,  No  3,  1950,  pp  16-19. 

Gulubov,  Zh,,  Kratka  fizikogregrafska  kharakterlstika  na 

Bulgariya  [Brief  Physical-Geographic  Characteristics 
of  Bulgaria],  Ofig,  1946,  Sofia,  pp  34-60,  one 
morphological  sketch,  ' 
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Gulubovj  ?.h, ,  Chetvurtichni  naslagi  i  chetvuttishna  morfolagiya 
[Quaternary  Deposits  and  Quaternary  Morphology], 

1946,  Sofia,  pp  197-207. 

Gulubov,  7:4.1  Planinska  zeoya  li  e  Balkanskiyat  p.oiiiostrov 

[is  the  Balkan  Peninsula  a  Moiintaihous '  lahd]  *  GPr. 
Vol  II,  Nos  4-5,  1948,  pp  1-6* 

Guluhov,  7:h|^  Za  granitsata  mezhdu  Rila  i  Rodopite  [Th# 
Borderline  Between  the  Rila  and  the  Rhodopee]i 
GPr.  Vol  IV,  No  2i  1949,  pp  29-31. 

Guluhov,  Th.,  7:a  nauchniya  atlas  na  Bulgaiya  [About  the 

Scientific  Atlas  of  Bulgaria],  GPr.  Vol  IV,  No  3* 
19?0,  pp  5-9. 

Gulubov,  7:h,,  Znachenie  na  koiichestvenata  kharakteristika 
na  relefa  pri  geomorfolozhkite  prouchbaniya  [The 
Importance  of  the  Quantitative  Characteristics  of 
the  Relief  in  Geomorphological  Studies],  IzvGIBAN, 
Vol  I,  1951,  PP  127-156. 

Gulubov,  Zh.  S,,  Glavnuye  nomentuy  v  rasvitii  geografiches- 
kikh  nauk  i  osnovnuye  geograficheskiye  problemuy 
V  Narodnoy  Bolgarii  [Basic  foments  in  the  Develop-  * 
ment  of  the  Geographic  Science  and  Basic  Geographic 
Problems  in  the  People* s  Republic  of  Bulgaria], 

Izv.  Academy  of  Sciences.  USSR,  Ser,  Geografiches- 
kaya  [ Geographic  Series],  No  3,  1955>  Moscow, 
pp  61-65.  [In  Russian]. 

Gulubov,  Zh. ,  II,  Ivanov,  P,  Penchev,  K,  Mishev,  and  A.  V, 
Kedelcheva,  Fizicheska  geografiya  na  Bulgaria, 
Uchebnik  za  uchitelskite  instituti  [Physical 
Geography  of  Bulgaria.  Textbook  for  the  Teachers* 
Institutes],  1956,  Sofia,  346  pjp, 

Gulubov,  Zh,  S,,  Morfologiya  na  Provadlyskiya  prolom  1 

susednite  chasti  na  Provadiyskoto  plato  [Morphology 
of  the  Provadiya  Gorge  and  the  Neighboring  Refions 
of  the  Provadiya  Plateau],  Collection  Beshkov. 

1959 j  Sofia,  pp  163-187,  one  map, 

Danilevski,  M.,  Grad  Gotse  Delchev  [Thfe  Town  of  Gotse  Delchev] 
Vol  II,  No  3,  1951-1952,  pp  1-4. 
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J5.'  itrov, 

Dimitrov j 

Dimitrov, 

Dimitrov, 

Dimitrov, 

Dimitrov, 

Dimitrov, 

Dimitrov, 

Dimitrov, 
Difflov,  Iv 


D.  Y. ,  Golyamoto  zastadyavane  u  nas  v  nachaloto  na  .  */; 
19‘+7  godina  [The  Severe  Cold:  Spell  in  Our  Country 
at  the  Beginning  of  19^7]*  Vol  i;  No  19^7t 
pp  9-12.  ,  ■ 


D.  Y.  ♦  Edno  silno;  zatoplyane  na  vremeto  prez  simata 
na  1948  godina  [The  Considerable  Warm  Spell  during 
the  V/inter  of  1948]  ,  i^,  Vol  II  ,  Mbs  %5j  194®, 
pp  6-10;  No  6,  pp  1-3*  ^  -  <  >  :  ’ 


D.  Y.,  Bdno  golyamo  zasushayane  v  Bulgafiya  pres 
1948  ifhe  Extensive  Drought  in* Bulgaria  during  1948], 
GPr.  Voi  III,  NOS  5-6,  1949,  pp  20^215.. 


D, ,  Edin  inter esen  sluchay  na  dinamichna  tempera- 
turna  granitsa  v  Bulgariya  [An  Interesting  Case  of 
Dynamic  Temperature  Limit  in  Bulgaria],  JjajgDJi, 

Vol  XI,  No  I,  1953,  Sofia,  pp  201-242, 

D«,  Kusnite  prolethi, i  ranhite  esenni  mrazove  i 
slani  V  Bulgariya  [The  Late  Spring  and  Early  Autumn 
Cold  and  Frost  Spells  in  Bulgaria j,  fi,  Vol  IV,  No  5, 
1954,  PP  1-3* 

D.,  Mnogo  silna  za  sezona  topla  vuzdushna  vulna  v 
Bulgariya  [A  Very  intense  Warm  Spell  for  the  Season 
in  Bulgaria],  g,  Vol  V,  No  .4,  1955,  PP  5-7. 

D.  Y. ,  Vurkhu  nyakoi  osobenosti  na  posledniya  pro- 
leten  a  purviya  esenen  mraz  i  pridruzhavashtite  go 
slani  V  Bulgariya'  [Some  Particuliaritiee  of  the 
Last,  Spring  and  the  First  Autumn  Cold  Spells  and 
the  Accompanying  Frost  Bpells  in  Bulgaria],  GSUBGGf-t. 
Vol  50.  (1955/1956),  No  3— Geografjya.  1957,  SoflaT^ 
pp  1-56,  Appendix  3. 


D.  Y. ,  Stllchiyni  atmosferhi  yavleniya  y  Bulgariya 
prez  I956  godina  [Tempestuous  Atmospheric  Phenomena 
in  Bulgaria  During  1956],  fi,  . Vol  VII,  No  3,  1957, 
pp  11-13. 

D.  Y. ,  Vitosha  predskazva  vremeto  [Vitosha  Foretells 
the  Weather];  I,  Vol  iV,  No  2,  1959, ,p  7.  ^ 

.,  Bratsigovo,  fi,  Voi  III,  No  8,  1953,  PP  1-3. 


Dioov,  Iv*,  Selo  Krichiffl  [Krichiin  Village] »  fi*  Vol  IV,  No  3j 
195*+>  PP  ^*6* 

Dlmov,  Iv, ,  Bratslgovo,  T,  Vol  III,  No  5,  1958,  pp  4-5* 

Dinevi  L,,  PreseXnicheski  dvizhenlya  v  DunaVska  Bulgariya  ot 
naehaloto  na  XIX  vek  do  dues  [The  MigHtion  Move- 
inents  in  Danubian  Bulgaria  from  the  Begihhing-  of 
the  Twenty-First  CentUry  to  the  Pre sent T.  tJchPr . 

Vol  49,  No  3,  1947,  pp  221-234. 

Dinevi  Li,  Gustota  na  naselenleto  v  Bulgariya  [The  Popula¬ 
tion  Density  in  Bulgaria],  Vol  II,  No  4-5, 

1948,  pp  33-38. 

Dinev,  L.,  Rodnoto  myasto  na  Georgi  Dimitrov,  selo  Kovachevtsi- 
Radorairsko  [Georgi  Dimitrov’s  Native  Town,  Kovachev- 
tsl  Village— Radomir sko],  fi,  Vol  IV,  No  1,  1949, 

PP  3-8. 

Dinev,  L.,  Kum  sotsialistichesko  preustroystvo  na  Sofia 

[Toward  a  Socialist  Reconstruction  of  Sofia],  Vol 
II,  Nos  5-6,  1951-1952,  PP  1-6  [source  omitted?] 

Dinev,  L. ,  Geografski  knigonis  za  Bulgariya  1942-1948  [Geo¬ 
graphic  Bibliography  of  Bulgaria  1942-1948],  IzvBGD. 
Vol  XI,  No  I,  1953,  Sofia,  pp  288-316. 
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The  Weather  in  Bulgaria  in  19^8 


[This  is  a  translation  of  an  article  by  Dijijitur  y. 
DimitfbV  in  Geografiya,  Vol  IX*  iNo  8,  August  1959, 
Sofia,  pages  CSO;  3357-N/b] 


The  weather  in  Bulgaria  during  1958  had  three  major  distin*- 
guishing  features:  mild  winter,  hot  sutttner^  and  very  little 
precipitation  over  a  six-  to  eight-month  period.  Thus  the 
past  year  can  be  classified  as  quite  unusually  climatically. 

It  is  known  that  Bulgaria  has  also  had  warm  winters, 
prolonged  dry  periods,  and  hot  summers  in  the  past.  Seldom, 
however,  have  these  three  features  been  observed  during  the 
same  year.  Therefore,  it  is  interesting  to  discuss  the 
figures  on  some  of  the  most  important  climatic  elements  dur¬ 
ing  this  year. 

In  analyzing  the  1958  temperature  curve,  we  see  that  dur¬ 
ing  the  months  of  January  and  February  it  lies  above  the  curve 
of  the  average  temperature.  Furthermore,  the  minimal  abso¬ 
lute  temperatures  are  very  high  compared  to  tfie  minimal  ab¬ 
solute  temperatures  observed  in  the  course  of  the  climatic 
period  at  the  weather  stations  involved.  Thus,  for  example, 
during  January  1958  the  lowest  absolute  temperature  was 
only  -18  degrees  in  Trun  compared  to  -38.3  degrees  (1947) 
and  -  38  degrees  (19^2):  -9.2  degrees  in  Knezha  compared  to 
“35.5  degrees  (19^2);  -8.2  degrees  in  Varna  compared  to  -23,5 
degrees  (19^2);  -5,8  degrees  in  Plovdiv  compared  to  -31.5 
degrees;  -5  degrees  in  Sanduski  compared  to  -18,7  degrees, 
and  so  on.  The  picture  is  similar  during  the  month  of  Feb¬ 
ruary  as  well:  Trun,  -13.2  compared  to  -30.2;  Knezha,  -6.3 
compared  to  -3O;  Varna,  -2.7  compared  to -2^.3;  Plovdiv, 

-6.9  compared  to  -29.1;  Sandanski,  -4.6  compared  to  -15.6, 
etc.  Even  during  the  month  of  March,  which  in  general  was 
a  cold  month,  the  observed  minimal  absolute  temperatures  are 
higher  than  the  extreme  minimal  temperatures  of  that  month. 

The  analysis  of  the  absolute  maximal  temperatures  also 
gives  some  Indication  of  the  thermic  regime  during  the  winter 
months.  The  results  of  such  comparisons,  however,  are  not 
as  significant  as  those  of  the  absolute  minimal  temperature. 
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The  average  figures  of  the  oaximal  temperatures  give  better 
indications*  Such  data,  however,  cannot  be  given'because  of 
the  lack  of  processed  material.  This  also  refers  to  the  aver¬ 
age  monthly  temperatures. 

The  second  characteristic  period  in  terms  of  temperature 
is  the  summers  Generally,  it  had  great  and  prolPhged  hot 
spell^i  Unfortunately,  the  lack  of  processed  material  makes 
it  impossible  to  give  the  average  data  for  the  highest  tem¬ 
peratures  as  well  as  data  for  the  average  temperatures  of 
the  summer  months.  V/e  will  give  data  only  for  the  extreme 
maximal  temperatures. 

Unlike  those  of  the  winter  months,  the  highest  temperatures 
for  the  summer  period  are  more  indicative.  Therefore,  the 
data  given  for  the  highest  absolute  temperatures  do  actually 
prove  the  existence  of  great  hot  spells 

The  hot  spells  in  question  extended  over  almost  all  of 
the  country's  territory.  As  usual,  however,  they  had  their 
"preferred"  regions.  '  It  Is  true  that  the  highest  summer 
temperatures  last  year  were  not  record  highs  (compared  to 
other  hot  summer  months);  however,  the  hot  spells  were  very 
long.  Combined  with  the  lack  of  precipitation,  they  dustry 
air,  and  the  faded  vegetations,  they  gave  the  illusion  of 
being  something  quite  unusual. 

The  highest  temperature  in  1958  was  observed  in  the  town 
of  Kharmanli  (42  degrees) .  Close  to  it  were  the  maximal 
temperatures  in  Elkhovo,  Polyanovgrad,  Kurdzhali,  Peshtera, 
Ruse,  Kolarovgrad,  Sandanski,  Petrich,  and  others  (between 
4l  and  42  degrees  in  the  shade).  Nowhere,,  however,  was  the 
highest  absolute  temperature  of  the  country  reached  (45,2 
degrees)— observed  during  the  month  of  July  1916  in  Sadovo 
not  the  45  degrees  observed  during  that  same  period  in  Grv- 
ril  Genov  (Minkova  Makhala)  and  Vurshets. 

The  peculiarities  of  the  climate  during  the  course  of 
1958  are  even  more  evident  when  the  precipiation  is  analyzed, 
Cpmparing  in  the  simplest  manner  the  precipitation  totals  of 
1958  with  the  average  precipitation  for  a  50-year  period, 
it  is  clear  that  during  the  past  year  [1958]  the  precipita¬ 
tion  total  were  much  lower.  This  difference  is  as  much  20 
to  50  percent  in  northern  Bulgaria  and  the-Black  Sea  coast 
notth  of  Burgas,  the  sUb-Baikan  plains,  the  region  of  Sandan¬ 
ski  -Petrich,  and  the  high-mountain  regions  of  Stara-Planina, 
Vitosha,  and  Rila,  The  greatest  deviations  are  noted  In  the 
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1)  Vidin 

2)  Lorn 
Oryakhovo 
Svishtov 

5)  Obraztsov  Chiflik 

6)  Silistra 

7)  Byala  Slatina 

8)  Pleven 

9)  Byala 

10)  Vratsa 

11)  Lovech 

12)  Pavlikeni 

13)  Kolarovgrad 

14)  7'arna 

15)  Botevgrad 

16)  Troyan 


17)  Sevlievo 

18)  Gabrovo 

19)  Trun 

20)  Sofia 

21)  Levskigrad 

22)  Kazanluk 

23)  Sliven 

2^)  Polyanovgrad 

25)  Kyustendil 

26)  Samokov 

27)  Ikhtiman 

28)  Panagyurishte 

29)  Stara  Zagora 

30)  Burgas 

31)  Blagoevgrad 

32)  Pazarkzhik 


33)  Plovdiv 
34-)  Chirpan 

35)  Petrich 

36)  Gotse  Delchev 

37)  Smolyan 

38)  Kurdzhali 

39)  Zlatograd 

40)  Ivaylovgrad 
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region  of  Lorn— 297  millimeters  of  annual  precipitation  (nor¬ 
mal  preqipitation,  603  millimeters)*  0ryakhovo--276  milli¬ 
meters  (533) »  Byala  Slatiria— 322  millimeters  (561),  Vratsa-- 
445  millimeters  (829),  Pleven— 360  millimeters  (535) »  and  so 
on.  Only  in  Zlatograd  was  the  annual  precipitation  higher 
than  the  normal  yearly  total:  1,026  millimeters  (compared 
to  994-  millimeters  of  normal  precipitation). 

Of  piftiQular  interest  is  the  amount  of  precipitation 
during  the' vegetative  period  of  most  of  the  crops  cultivated 
in  Bulgaria.  We  must,  however,  point  out  in  advance  that  the 
drought  during  this  period  followed  dufferent  patterns  in 
the  different  parte  of  the  counti^y.  Thus,  foir  exiaraple,  iri 
some  localities  it  started  as  early  ks  the  mohth  of  April 
(Lorn*  Byala  Slatina,  OryakhoVo) ,  dnd  during  May  in  others 
(Vidin,  Vratsa,  Gattrovo,  Lovech,  Pleven,  Svishtov,  Pavli- 
keni.  Byala,  Obrastsov  Chiflik,  Silistra,  and  Tervel  in 
northern  Bulgaria;  and  Plovdiv,  Pasardzhik,  Kazanluk,  Pana- 
gyurishte,  Ibhtiman,  and  Sofia  in  central  Bulgaria).  The 
dry  period  which  started  in  May  also  extended  to  the  region 
of  the  middle  course  of  the  Struma  River  (Blagoevgrad,  San- 
danski,  Petrich). 

June  normally  has  the  highest  monthly  precipitation  in 
the  country  (excluding  the  most  southern  regions) .  During 
the  year  discussed,  however,  the  precipitation  for  this 
month  was  far  below  average  in  many  places  (Vidin,  Lom, 
Boychinovtsi,  Oryakhbvo,  Pleven,  Sofia,  Trun,  Petrich,  G. 
Delchev,  and  others.)  There  are  other  regions,  however, 
where  the  dry  spell  was  broken  temporarily  and  considerably 
more  precipitation  w^s  registered  (Troyan,  Gabrovo,  Sevlievo, 
Svishtov,  Pavlikeni,  'Gorna  Oryakhovitsa,  Obraztsov  Chiflik, 
Tervel,  Elkhovo,  Stara  Zagora,  Kazanluk,  Plovdiv,  Pazard- 
zhik,  Kurdzhali,  Zlatograd,  and  others).  This  break  in 
the  drought  had  quite  a  favorable  effect  on  some  of  the  crops 
in  the  above-mentioned  regions. 

The  following  three  months  (July,  August,  and  September), 
which  usually  have  less  precipitation  and  severe  hot  speels 
(particularly  in  July  and  August),  had  very  little  precipi¬ 
tation  during  1958,  This  fact,  combined  with  the  extended 
periods  of  high  temperature,  made  the  impact  of  the  drought 
even  more  severe.  The  dryness  was  felt  very  actuely  in  the 
regions  of  Vidin,  Lpm,  Byala  Slatina,  Oryakhovo,  Lovech, 

Pleven,  Pavlikeni,  pyala,  Silistra,  Tervel,  Kolarovgrad,  Varna, 
Burgas,  Polyanovgraii,  Elfoiovo,  Plovdiv,  Pazardzhik,  Krumov- 
grad,  Sliven,  Kazanluk,  Levskigrad,  Pirdop,  Ikhtiman,  Blago¬ 
evgrad,  and  others, 
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The  mentioned  precipitation  scarcity  and  the  protracted 
period  of  sunny  days  and  high  temperature  caused  the  severe 
shortage  of  soil  and  atmospheric  humidity  and  therefore 
made  it  necessary  to  irrigate  almost,  all  the  crops  growing 
at  that  time  artificially.  The  damage  caused  by  the  drought 
was  considerable  because  artificial  irrigation  was  not 
possible  in  all  regions  involved. 

The  drought  also  affected  many  water  sources  and  thereby 
drastically  reduced  or  even  completely  exhausted  them.  This, 
combined  with  the  insufficient  pasturage  for  cattle,  created 
Another  difficulty— shortage  of  water  and  pasturage  for  do- 
me Stic  animals. 

As  cSn  be  seen  from  the  compiled  data,  the  drought  during 
1958  continued  until  the  end  of  the  year  .with  few  exceptions, 
and  in  many  places  it  extended  through  the  first  (Quarter  of 
1959,  and  thus  the  winter  was  almost  without  shoWfall# 

If  we  try  to  divide  Bulgaria  into  regions  according  to  the 
effect  of  the  drought,  we  see  that  the  drought  affected  the 
entire  territory,  regardless  of  the  fact  that  in  some  regions 
the  annual  precipitation  did  not  differ  much  from  the  aver¬ 
age  multi-annual  precipitation  of  the  same  climatic  region. 
This  is  explained  by  the  fact  that  in  some  of  these  places 
winter  precipitation  has  been  greater  and  thus  offset  the 
scarce  precipitation  of  the  hot  six-month  period  (regions 
with  a  transitional  Mediterranean  climate) ,  or  that  during 
some  of  the  summer  months  the  precipitation  was  heavier  and 
thus  also  increased  the  yearly  precipitation.  If  we  ex¬ 
clude,  however,  the  most  Important  regions  of  our  territory 
where  summer  droughts  occur  almost  every  year,  the  drought 
during  the  vegetative  period  of  1958  was  felt  the  most  in 
northern  Bulgaria  and  the  western  highland  part  of  central 
Bulgaria,  The  drought  was  not  felt  as  acutely  in  the  Upper 
Thracian  Plain,  mainly  because  of  the  greater  June  precipi¬ 
tation.  Furthermore,  in  this  case  the  dryness  could  also  be 
considered,  in  another  sense,  as  a  regular— although  some¬ 
what  more  pronounced — expression  of  summer  dryness. 
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BULGARIA 


The  Batak  Water-Power  System 

■  ^  ‘  '.X  /  ■■  • 

[This  is  a  translation  of  an  article  by  Iliya 
koy,  in  Elektroenergiya,  Vol  X,  No  8/9>  Augu^i^j- ; 
Sep ttember  195'9 »  Sof ia  ^  page  s  3 -3;0|  CSO :  3‘+2^-N;l  . 


On  the  even  of  the  fifteenth  year  of  the  Bulgarian  Social¬ 
ist  Revolution,  the  largest  and  most  complex  water  power 
system  in  Bulgaria— the  Batak^ — was  ppened  with  a  ceremony 
and  put  into  exploitation. 

The  basic  aim  of  this  system  is  to  use  the  run-off  from 
the  Rhodopi  Massif,  with  the  aid  of  numerous  water-capturing 
dams,  to  divert  even  the  smallest  mountain  stream  into  col¬ 
lecting  channels  and  water-power  lakes  for  the  production 
of  electric  power  and,  for  irrigation. 

In  order  to  achieve  this  aim,  175  water  reservoirs  have 
been  built  into  the  whole  system  for  water  5  1  [liters?] 
or  4  cubic,  meters  per  second,  125  kilometers  of  channels 
for  water  from  0,10  to  15  cubic  meters  per  second,  four 
water  reservoir  walls,  two  nndergr bund,  and  one  above-ground 
power  station,  three  step-up  substations  for  110  and  220  kilo¬ 
watts,  one.  central  coordinating  substation,  three  electric 
cables  for  transporting  the  power  to  the  coordinating  ,subr 
station i  two  pumping  stations,  and  tw  electric  cables  for^ 

20  kilowatts  for  supplying  the  pumping  stations. 

The  Batak  water  power' system  is  developing  around  the  two 
main  reservoirs,  the:  "V.  Kolarov”  and  the  "Batak,”  on  the 
level  of  which  are  built  both  water-collecting  channels. 

The  upper  belt  is  made  of  the  "Beglika,”  "Gashnya,”  "Byala," 
and  "Cherna"  channels,  whose  waters  flow  gravitationally  into 
the  V,  Kolarov  reservoir — either  directly  into  the  reservoir 
or  via  the  main  tunnel  of  the  "Batak"  VSTs  [hydroelectric 
power  station].  To  the  same  belt  can  be  added  the  subsidi¬ 
ary  reservoirs,  the  "Beglika"  and  the  "Toshkov  Chark,"  whose 
waters,  via  pumping  stations,  are  transferred  via  the  main 
derivation  tunnel  of  the  "Batak"  VETs  and  also  in  the  "V, 
Kolarov"  reservoir. 
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1)  Tunnels  Water  towers 

2)  Canals  4)  Siphons 


The  lower  belt  is  made  from  the  "Bistritsa,"  "Ravnogor," 
and  "Nova  Mahal"  channels,  and  the  collecting  channels  around 
"Saint  Constantine." 

The  waters  collected  in  the  "V,  Kclarov"  reservoir  are  used 
by  the  "Batak"  power  station  and  those  in  the  "Batak"  reser¬ 
voir  are  used  in  the  "Peshtera"  and  "Aleko"  power  stations. 
Roughly,  the  drop  between  the  "V.  Kolarov"  reservoir  and  the 
"Batak"  reservoir  is  4-21  meters,  and  that  from  the  "Batak" 
reservoir  to  the  beginning  of  the  irrigation  canal  under  the 
"Aleko" VETS  is  875  meters. 

The  Batak  water  power  system  collects  its  waters  in  a  re¬ 
gion  containing  parts  of  the  Vi’cha,  Elivere,  and  Stara  Rivers 
a  total  of  7j736  square  kilometers,  at  elevations  from  500  to 
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2,100  meters  above  sea  level.  Prom  a  climatic  point  of  view, 
this  region  is  almost  totally  under  the  influence  of  the  con¬ 
tinental  climate  and  only  the  Devinska  River  is  subject 
periodically  to  Mediterranean  influences.  The  average  annual 
precipitation  is  from  700  to  900  millimeters  and  is  the 
ma^or  Souffee  of  run-off,  . 

Proiri  a  ^eologlckl  point  of  view,  the  area  of  the  Batak 
water  powei*  system  is  made  of  Paleozoic  crystalline  schists, 
intrusive  rocks,  volcanic s,  PaleogenC  and  Neogene  Tertiary 
sediments  and  quaternary  sediments. 

The  major  reservoirs,  "V,  Ttolarov'*  and  ’’Bathk,'*  .annually 
and'  multi-annually  regulate  the  run-off  which  allows  the 
"Batak"  VETs  to  work  entirely  as  an  upper  water  power  station. 
The  daily  regulators  under  the  "Peshtera"  and  "Aleko"  VETs 
allow  both  stations  to  work  during  the  irrigation  season 
48  hours  according  to  an  energy  schedule.  Nevertheless, 
they  can  be  used  at  their  optimum  only  during  the  irrigation 
period,  in  which  only  a  third  of  the  water  is  drained  from 
the  "Batak"  reservoir,  as  at  present. there  is  no.' large  reser¬ 
voir  under  the  "Aleko"  VETs. 


The  First  Step  of  the  System 


This  Incorporates  the  "Batak"  VETs  with  the  "V,  Kolarov" 
reservoir,  the  additional  reservoirs  of  "Beglika"  and  "Tosh- 
kov  Shark,"  and  the  pumping  stations  bearing  the  same  names, 
and  the  "Beglika,"  "Gashnya,"  "Byala,"  and  "Cherna"  water¬ 
absorbing  canals.  From  the  "V,  Kolarov"  reservoir  the  main 
derivative  irrigation  channel  starts  and  takes  the  water,  via 
an  underwater  pressurized  pipe,  to  the  underground  "Batak" 
VETs,  from  which,  via  an  underground  lower  channel,  the  water 
enters  the  "Batak"  reservoir. 


The  V.  Kolarov,  Beglika,  and  Toshkov  Chark  Reservoirs 
and  Collecting  Channels  from  the  Upper  Belt 

The  *^V,  Kolarov"  reservoir  has  a  volume  of  65  million  cubic 
meters  and  is  built  on  the  Kriva  River  in  the  Tachboaz  Nar¬ 
rows,  Its  wall  has  a  trapeze  profile,  68,3  meters  at  the  base 
and  8  meters  at  the  top.  The  slope  for  the  water  drop  is 
1:0,7  ahd  the  opposide  side  is  1:1  and  1:0.7.  The  wall  is  made 
from  large  rhyolite  blocks  with  flexible  condesnation  material 
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made  up  of  a  number  of  layers  for  prevention  of  leakage, 

Along  the  entire  length  of  the  wall j  as' well  as  in  the  slopes 
next  to  the  reservoir  walls,  vast  infection  works  were  built 
with  a  cement  solution. 

The  spillway  for  50  cubic  meters  per  second  is  inclined, 
and  the  length  of  the  spillway  edge  is  60  mete2?s,^iWi'th  two 
major  outflows  made  of  iron  pipes,  120  centimeterrW  in  dia¬ 
meter, .  freely  placed  in  special  galleries,  and  isola-ted  from 
the  water  side.  The  shutters  (working  and  safety  ones)  are 
at  the  end  of  the  pipes  in  a  special  building  at  the  foot  of 
the  dam  v/allk  • 

Beglika  Collecting  Canal:  ■ Its’  total  lengthl  is  7,695  meters, 
and  it  takes  water  from  the  main  tributaries  of  the  Beglika- 
Kafachumak,  Suisuza,  and  Semiza  Rivers,  taking  it  gravita¬ 
tionally  to  the  V.Kolarov  reservoir. 

Beglike.  Reservoir  and  Pumping  Station:  These  are  built 
on  the  Beglika  River,  0,5  kilometers  from  the  dam  wall  of 
the  V,  Kolarov  reservoir.  The  wall  is  massive,  made  of  con¬ 
crete,  with  slopes  on  the  water  side  of  1:0,05  and  on  the 
opposite  side  of  1:0,7*  The  reservoir  has  its  level  32 
meters  under  the  '7.  Kolarov' re si^rvolr,  and  level  the  outflow 
of  the  Belika  River,  "Via  a  pumping  station  made  at  the  foot 
of  the  dam  wall,  the  collected  waters  are. pressurized  into 
the  .derivation  channel  of  the ’Batak"  VETs,  which, in  this  lo¬ 
cality  crosses  the  valley  of  the  stream.  The  pump,  for  750 
liters,  per  second  and  a  height  of  ^  meters,  , is  worked  by  an 
electric  generator  of  380  kilowatts . 

,  "Toshkov  Qhark-'  Reservoir  and  Pumping  Station:  The  wall 
of  the  reservoir  is  built  on  the  DamluVdere  River,  immediate¬ 
ly  beyond  the  confluence  of 'the  Beglika  and  Selkyupriya  Rivers, 
106  meters  under  the  level  of  the  'V*  Kolarov  reservoir.  The 
wall  is  made  of  large  rhyolite  blocks,  shielded  with  steel  foil 
6  millimeters  thick  laid  on  concrete  0,6  meters. thick.  The 
slope  from  the  water  side  is  1:0.7, .and  on  the  other  side  1:0.4, 
1:0.8,  and  1:1,  The  overflow  is  inclined  for  [a  flow  of]  173 
cubic  meters  per  second.  The  main  outflow  for  2,5  cubic  meters 
per  second  is  a  steel  pipe  60  centimeters  in  diameter. 

.  The  pumping,  station  is  built  on  the  right  shore  of  the  reser¬ 
voir,  This  station  pumps  the  waters  from  the  reservoir  via 
steel  pipes  one  meter  In  diameter  and  395  meters  long  into  a 
canal,  the  '‘To shkpv  Char k,^  long,  with  a  slope  of 

1:1,000,  from  where  they  are  taken  gravitationally  via  the 
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sloping  window— I— in  the  major  derivation  tunnels  of  the 
"Batak*'  VSTs.  The  pump  is  constructed  for  1,5  cubic  meters 
per  second,  has  two  single-step  centrifugal  pumps .of  the 
V-lo5  type,  each  for  750  liters  per  secdnd  and  I30  meters 
high,  made  by  the  Andritz  Coinpany  in  Austria,  ThS  pumps 
are  worked  by  two  vertical  three-phase  generators  made  by 
Garbe-Lamia,  Aachen,  type  AV  15/121,  6  kilovolts,  With  a 
power  of  1,300  kilowatts  and  1,485  revolutions  ber  mihute.The 
pumps  Are  located  in  a  dry  gallery  7  meters  in  diaraSter  and 
14  meters  deep,  dug  into  the  rock  by  the  shore j  whilS  the 
electric  generators  are  in  a  machine  room  placed  above  the 
highest  water  level  of  the  reservoir. 

The  "Diffiov  Chark  Collecting  Canal:  Its  total  length  is 
3j453  meters;  it  takes  water  from  the  right  tributaries  of 
the  Damlu'dere  River  and  gravitationally  sends  it  to  the 
"Toshkov  Chark"  reservoir. 

Gashnya  Collecting  Channel:  This  channel  takes  water  from 
the  left  tributaries  of  the  Damlu’dere  River:  Gashnya, 
Makhalite,  Karlu'shka,  Chokura,  and  others.  Gravitational 
window  III  takes  it  to. the  main  derivation  tunnel  of  the 
"Batak"  VETs.  The  total  length,  including  the  lateral  canal, 
is  13j470  meters. 

The  "Byala"  Collecting  Canal:  V/ith  a  total  length  of 
6^618  meters#,  this  canal  takes  water  from  the  By  la  River 
and  gravitationally  supplies  it  to  the  "Batak"  VETs  via  a 
water  tower, 

"Cherna"  Collecting  Canal:  With  a  total  length  of  10,761 
meters,  this  canal  takes  water  from  the  Cherna  and  Semeralan 
Rivers  and  their  tributaries— whose  sources  are  in  the  nor¬ 
thern  slopes  of  "Kartu’la"— and  gravitationally,  via  window 
IV,  supplies  the  "Batak"  VETs,  V/ater  is  captured  in  the 
pressure  tunnel  through  window  IV  via  a  steel  tube  70  centi¬ 
meters  in  diameter,  with  two  branches  50  and  60  centlm  ters 
in  diameter  and  660  meters  in  total  length, with  a  drop  of 
70  meters. 


Batak  Hydroelectric  Station 


The  pressure  tunnel  of  the  "Batak"  VETs  begins  from  the 
V.  Kolarov  dam,  taking  in  water  from  the  left  shore  of  the 
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reservoir,  where  it  is  covered  with  a  grid  and  provided  with 
a  shutter  of  the  ’'Vegital"  type.  It  appears  again  in  the 
valley  of  the  Beglika  River  and  crosses  the  latter  through 
a  steel  tube  which  is  provided  with  a; second  cutoff  2.20 
meters  in  diameter,  ending  up  at  the  water  tower.  The  tjun.r 
nel  is  11,772  meters  lohg,  cylindrical,  2.40  meters  in  dia¬ 
meter,  with  a  two-layer  facing— one  concrete  ring  0.20  to 
0,70  meters  thick  and  the  other  of  steel  7  centime terSftiiick, 
To  make  the  facing  a  solution  of  cement  and  sand  and  cement 
"milk"  [grout?3  was  injected  at  a  depth  of  li5  roetersl 

The  water  tower  is  built  underground  131  meters  from  the 
apparatus  chamber,  with  a  vertical  shaft. 3 •!  meters  in  dia¬ 
meter  and  100  meters  high,  consisting  of  a  lower  chamber— 
a  tunnel  25  meters  long,  and  an  upper  chamber  [with]  a 
cylindrical  widening  10  meters. in  diameter  and  4,5  meters 
high. 

The  underground  pressure  tubing  begins  from  the  water  tower 
and  ends  at  the  turbines  of  the  underground  station.  The 
space  between  the  water  tower  and  the  apparatus  chamber 
(131  meters  with  a  slope  of  7*6  percent)  is  filled  with  con¬ 
crete  and  steel  facing,  as  well  as  the  pressure  tunnel 
2.4  meters  in  diameter.  The  sector  from  the  apparatus  cham¬ 
ber  to  the  branching  segment  (1,235  meters  long  and  sloping 
25.6  percent)  is  filled  with  steel  and  concrete.  The  steel 
pipe  is  of  equal  diameter,  2.3  meters,  and  is  12  to  26  milli¬ 
meters  thick,  The  space  between  the  rock  and  the ' steel  pipe 
(50  centimeters)  is  filled  with  concrete,  .  The  distributor 
is  also  underground  and  has  four  branches  (0,8  meters  in 
diameter)  for  each  turbine.  In  the  (underground)  apparatus 
chamber,  two  valves  2  meters  in  diameter  are  built  to  safe-  . 
guard  the  pipe.  One  of  them  has  an‘  automatically  function¬ 
ing  oil-pressure  system,  while  the  other  (emergency)  has  a 
manual  cutoff.  When  necessary,  the  cutoff  can  be  closed 
electrically  from  the  coordination  room  in  the  station. 

The  cutoffs  are  constructed  one  after  the  other,  and  two 
air  valves  are  installed  on  the  pipe  which  joins  them* 

At  the  end  of  the  pipe  and  the  branching  segment  before 
the  turbine  there  is  an  undergrotmd  room  in  which  two  cutoffs 
are  located — two  for  each  turbine:  one  with  an  oil-pressure 
mechanism  and  automatic  control  connected  to  the  central 
automatic  control  of  the  station,  and  the  other  (emergency) 
with  manual  closing. 
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Table  1 


The  machine  room,  which  contains  the  four  aggregates,  is 
localied  underground  in  a  cave,  with  dimensions  50  x  30  x  12 
meters*  The  power  station  is -reached  via  a  tunnel  with  an 
8-percent  slope,  470  meters  long,  and  on  two  levels*  The 
lower  level  is  used  for  an  entrance,  while  the  upper  bne  is 
for  transmitting  the  power  to  the  surface  substation  Via 
four  tri-aluminum  belts.  The  second  tunnel,  200  meters 
longi  .With  a  5o-percent  drop,  is  used  for  Ventilation,  Its 
dimensions  are  1,80  x  3*50  meters,  and  its  height  is  sub¬ 
divided  into  two  galleries — one  for  the  warm  and  the  other 
for  the  cold  air.  The  machine  room  is  divided  in  height  into 
five  levels,  for  ventilation,  control,  generator,  turbine, 
and  drainage. 

Each  of  the  four  aggregates  is  made  of  vertical  turbines 
of  the  Pelton  type.  The  turbines  are  made  by  Point  in 
Austria;  [specifications:]  428  revolutions  per  minute,  opti¬ 
mum  810  revolutions  per  minute;  3*40  cubic  meters  per  second 
above  the  water;  maximim  drop  of  4l0  meters;  16,300  horse¬ 
power  . 

The  generators  are  vertical,  synchronized,  with  a  power 
of  12,500  kilovolt  amperes  Cos  cp  =  0.80,  frequency  50  kilo¬ 
cycles,  pressure  10,500  +  5  percent,  of  Soviet  make.  The 
control  of  the  turbines  and  generators  is  totally  automatic, 
controlled  in  the  control  room  and  the  machine  room.  The 
control  office  and  the  open-air  step-up  substation  are  at  the 
entrance  of  the  tunnel.  In  the  building  are  located  the  distri 
buting  apparatuses  of  10  and  20  kilovolts,  the  transformers, 
the  telephone  center,  batteries  for  reserve  illumination, 
administration  offices,  etc. 

The  electrical  scheme  of  the  station  (Figure  2)  shows  the 
following:  three  of  the  generators  are  joined  with  common 
collecting  belts  of  10  kilovolts,  to  which  are  hooked  up 
one  traffic  group  of  four  single-phase  transformers  (one  of 
them  for  reserve)  with  a  total  power  of  40.5  megavolt  am¬ 
peres,  10,5/100  kilovolts,  that  feed  the  belts  of  110  kilovolts 
and  the  110-kilovolt  long-distance  cable  transmitting  power 
to  the  Aleko  substation;  one  three-phase  transformer  of  7,500 
kilovolt  amperes,  10/20  kilovolts,  feeding  the  collecting 
betls  of  20  kilovolts,  out  of  which  come  four  electric  cables 
for  the  pumping  stations  and  the  region,  and  two  stepdown 
transformers,  of  320  kilovolt  amperes  and  10/  0.4/  0,23  kilo¬ 
volts  for  its  private  needs. 
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a  -  >)ened  series  /?/,  110  KV;  b  -  A'Dove- ground  YET s 
installation?  c  -  T'nderground  YETs  installation? 
d  -  u/ciA  "Aleko"  5  n’.g'ra?  e  -  Yelingrad  1,1,100  ifaj 

f  -  Yelingrad  IIj.ljPOO  kva?  g  -  3atak-Pesbtera,3,600  kva? 
h  -  -nuiTToing  statipns,  .  .  ' 

3,600  kvc  y?/ 
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i^he  fourth  generator  *  which  will  be  placed  later,  will. 
worH  in  conjunction  with  a  step-up  three-phase  transformer 
of  12.5  megavolt  amperes,  10/100  kilovolts,  directly  coh* 
necit;ed  to  the  110-kilovolt  belts.  The  wateb  rejected  from 
the  power  station  is  taken  to  the  "Batak"  reservoir  via  an 
underground  canal  (a  non-pressurized  tdnnel  2*930  meters 
long*  with  a  ItljOOO  drop  and  3*30/3.30  diameter).  Water 
is  captured  in  the  reservoir  through  a  special  fan-shapped 
dovi<|e,  which  protects  the  lower  canal  from  retro-erosion 
at  times  when  the  reservoir  is  empty. 


Second  Step 


The  second  step  of  the  system  encloses  the  Batak  reser¬ 
voir  with  its  lower  belt  containing  the  Bistritsa,  Ravnogor, 
and  Nova  makhala  collecting  canals  and  the  Peshtera  power 
station. 


Batak  Reservoir  and  Its  Canals 

The  reservoir  is  built  on  the  Mu’tnitsa  River  at  the  end 
of  the  former  Batshki  pond,  which  is  now  used  as  its  reser¬ 
voir. 

The  wall  of  the  dam  is  35  meters  high,  homogeneous,, 
covered  with  earth,  and  compressed  clay  with  a  volume  weight 
of  2,10  tons  per  cubic  meter,  with  slopes  of  1:3  on  both 
sides.  At  its  foot,  there  is  a  drainage  system  with  a  reverse 
filter.  The  front  wall  is  shielded  from  wave  action  by  stone 
blocks  and  the  back  wall  by  wooden  trunks,  to  prevent- erosion 
and  rain  water  damage.  In  the  center  of  the  basin. there  is 
a  wedge  preventing  filtration  11  meters  deep,  filled  with  clay, 
and  in  front  of  the  wall  there  is  a  clay  cover  80. meters  long 
which  covers  the  river  basin  and  part  of  the  shores.  There 
are  no  injection  works  in  the  basin. 

The  major  outflow  is  on  the  right  hand  side  of  the  river 
bank.  The  front  cut-off  is  in  a  vertical  shaft,  while  the 
rear  one — a  segmented  cut-off— is  located  in  a  special  build¬ 
ing  at  the  end  of  the  tunnel. 

The  overflow  located  on  the  left  shore  has  sloping  tren¬ 
ches  and  a  flow  of . 10  cubic  meters  per  second. 
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The  Bistritsa-  collecting  canal,  33»^52  meters,  long,  takes 
the  waters  of  the  tributaries  of  the  Bistritsa  and  Elivere  , 
Rivers,  mainly  in  tunnels,'  south  of  Velingrad  and  gravita¬ 
tionally  brings  them  into  the  Batak  reservoir.  This  canal 
holds  the  largest  amount  of  water— about  one-third  of  the 
whole  system.  .  ; . 

The  RaVnogor  Collecting  Canal.:  This  canal  carries  thb;  , 
water  from  the  tributaries  of  the  Stara  River  south  of.  Pesh- 
tera  and  Bratsigovo.  It  is  built  in  channels  and  tunnels.  ; 
with  a  total  length  of  20,765  meters.  It  incorporates  the 
lateral  Potinsk  canal,  by  means  of  a  pipe  carrying  0.33 
meters  per  second.  The  Ravnogor  canal  crosses  the  valley  of 
the  Stara  River  through  iron  pipes, (1,300  meters  long, 

1.2  to  1,4-  meters  in  diameter,  for  250  meters  pressure). 

The  Novamakhala  Collecting  Canal?- This  canal  takes  the 
waters  of  the  tributaries  of  the  Stara  River  south,  df  Batak 
and  leads  them  through  a  lower  ditch .of  the  Batak  VETs  into 
the  Batak  reservoir.  It  is  a  covered  canal  12,221  meters 
long . 


The.  '’Peshtera"  VETs- 


This  is  a  typical  sub-reservoir  station  with  an  indirect 
drop.  It  is  built  totally  underground  fn  order  to  use  to 
an  optimum  the  topographic  advantages  of  the  drop  in  one 
S'tep* 

The  .water  tower  is  31o5  meters  high  and  is  constructed  so 
that  it  takes  water  from  the  Batak  reservoir  only  from  its 
highest;,  warmed  layer,  which  is  least  appropriate  for  irri¬ 
gation.  The  cut-off  apparatuses  are  located  behind  the  tower; 
adjacent  to  it  is  a  sloping  cut-off  of  the  "Vegital"  type, 
and  oO'  meters  from  it  a  valve  (2.8  meters  in  diameter)  is  lo¬ 
cated  in  a  vertical  shaft  4:, 7  meters  in  diameter  and  25  meters 
deep. 

The  long  irrigation  tunnel  of  2,988  meters  (2.8  meters  in 
diameter)  has  a  20-centimeter  concrete  facing  and  a  steel 
ring  of  3  centimeters  and  6  centimeters  in  the  weaker  parts. 
Injection  works  were  built  in  both  stages,  as  in  the  tunnel 
of  the  Batak  VETs,  and,:  for’  the  sake  of  greater  smoothness 
on  the  reinforced  inner  facing,  it  was  covered  wi’th  inertol. 


At  the  end  of  the  iri-igation  canal  is  a  water  tower  52 
metfers  high  and  3.3  meters  in  diameter,  having  a  lower 
chajtiber— a  tunnel  2,6  meters  in  diameter,  3*3  meters  high, 
and  2k  meters  long— and  an  u^per  chamber  12  meters  in  dia¬ 
meter  and  9  meters  high,  Its  facing  is  made  of  concrete. 

Behind  the  water  tower,  there  is  an  underground  apparatus 
chamber  at  the  beginning  of  the  irrigation  canal.  As  in 
the  Batak  VETs,  there  are  two  valves  with  a  diameter  of  2,^+ 
meters:  a  regular  and  an  emergency  one. 

The  pressure  tubing  canal  is  made  of  concrete  meters 

long,  divided  into  three  construction  segments  by  tWo  windows. 
Its  slope  is  37  to  52  percent.  Geological  conditions  neces¬ 
sitated  a  lope  of  157  percent  (70  degrees)  in  the  lower  I80 
meters,  which  considerably  complicated  the  construction. 

Its  diameter  is  2.70  to  2.30  meters,  with  a  steel  pipe  10  to 
36  millimeters  thick.  The  space  between  the  pipe  and  the 
wall  (50  centimeters  on  the  average)  is  filled  with  concrete, 
laid  in  the  usual  way  for  the  two  upper  segments  and  by  the 
segmented  method  for  the  lower  one. 

In  the  horizontal  distribution  sector,  the  pipe  is  divided 
into  five  tubes  1,2  meters  in  diameter,  which  subsequently 
bifurcate,  and  thus  ten  pipes  of  65-centimeter  apertures  bring 
the  water  to  the  turbine So 

In  the  underground  machine  room  (dimensions  83  x  28  x  12 
meters)  there  are  five  aggregates  made  of  a  horizontal  three- 
phase  synchronized  generator  with  3j200  kilovolt  amperes, 

10.5  i  5  percent  kilovolts,  6OC  revolutions  per  minute,  50 
periods,  cos  cf'  =  0,80,  made  by  Simens,  coupled  on  both  sides 
with  two  similar  horizontal  water  turbines  of  the  Pelton 
types,  made  by  Foit,  with  two  segments  each  having  35j800 
horsepower,  a  maximum  drop  of  579  meters,  5«25  cubic  meters 
per  second  of  water  flow,  q  =  85.5  to  89,5?  600  normal  revo¬ 
lutions,  and  margins  of  1,080  volts  per  minute. 

The  entrance  tunnel  leading  to  the  machine  room  is  485 
meters  long,  with  diameters  of  4.50/450  meters,  and  a  10-per- 
cent  drop.  The  ventilation  tunnel  with  dimensions  of  3/7*5 
meters,  420  meters  long,  and  a  20-percent  drop  has^three 
levels^' power  is  transmitted  through  the  first  via  three  tri- 
aluminum  belts  to  the  open-air  step-up  substation;  the  re¬ 
maining  two  are  used  for  ventilation. 


Table  2 

Basic  Data  on,  the  Reservoirs  of  the  Batak' Water-Power  System 


Reservoir _ > qm  fa 0;;^; 

V.  Kolarov  65.00  4.20 
Beglika  1.44  0.33 

Toshkov  Chark  I.80  0.25 
Batak  315.00  22.0 

Batak  coun¬ 
ter  wail  -  > 


a 

a 

tH 

tH 

> 

0  ro 

0 

0 

0  G 

0 

M  ^  8 

m  cifn 

n  c} 

;  cj 

•H 

G  a 

CO 

0)  -H 

OH 

e  ♦H  8 

n 

■  -P,  G 

an- ,  0 

U  {H  O. 

ES 

0  <0 

bOr-i 

tx0‘^ 

G  MO 

0>  M 

r-i  EsD 

0  0)01 

a  O' 

•  M  iH  0 

•P  G 

0  too 

iH  a 

e  c0 

a>  G 

0  G  - 

GOG 

> 

<«J  .id 

MO 

>  IS  H 

Mrs  t3o  >:gH  Q.v<  Type  of  Wall 

46.5  19i  24o  131 . 00  Stone'  blocks 

l8.y  74.  7.0  8.9  Massive 'concrete 
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35*0-273  400.0  304.8  Piled  earth 


9.9  393  50.0, 


Piled  earth 


The  station  is  totally  automated,  controlled  and  regulated 
from  the  machine  and  control  rooms.  In  the  control  room  on 
the  top  floor  of  the  machine  hall  are  located  all  the  electri¬ 
cal  distributing  systems,  accumulators,,  and  climatic  installa¬ 
tions,  as  well  as  the  transformers  for  the  station's  ovn  use 
(two  each  having  560  kilovolts  and- 10/0.4  to  0.23  kilowatts). 


On  the  ground  floor  are  located  only  the  step-up  trans¬ 
formers,  two  groups  with  three  sing -phase  transformers,  each 
of  20,000  kilovolt  amperes,  lO. 5/242  +  2x2.5  percent  kilo¬ 
volts,  of  the  Odg  20,000/220  type,  made, in  the  Soviet  Union, 
hooked  up  on  the  lower  side  in  a  triangle  and  on  the  higher 
side  in  a  star  formation,  with  a  directly  grounded  zero. 


The  electric  scheme,  of  the  station  shown  in  Figure  3  is 
as  follows:  There  are  two  independent  sections  developed  in 
the  generators  with  a  tension  of  10,5  kilovolts,  and  two  gen¬ 
erators  are  plugged  into  each  section.  A  special  section  for 
a  fifth  generator  will  be  built  later.  At  tensions  of  220 
kilovolts,  a  single  system  is  created  to  which  both,  transformer 
groups  as  well  as  thp  reserve  field-for  the  third  transformer 
are  joined,  and  in  addition  that  which  will.be  built  for  the' 
fifth  generator,  plus  the  lead  of  the  220-kilovolt  electric- 
cables' gp'ing  up  to  the  Aleko  substation. 


The  transformers'  own  requirements  are  supplied  by  tension 
from  the  generator,  A  third  transformer  is  anticipated  in 
the  reserves,  which  will  be  connected  to  the  regional  network 
of  20  kilovolts. 
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The  water  used  ih  the  station  is  taken  to  the  Aleko  VSTs 
via  a  lower  underwater  canal.  As  it  is  a  nonpressurized 
tunnel,  it  begins  in  the  distributing  plant  where  the  major 
derivation  tunnel  of  the  Aleko  VETs  starts.  Here  also  is 
brought  the  additional  watef*  from  the  Staba  Hlvera 


Third  Step-<*Al,eko  VETs 


Ihe  Aleko  VETs  is  localized  as  a  separate  step  from  the 
Peshtera  VETs,  since  the  topographic  situation  made  it  im¬ 
possible  to  use,  in  one  station,  the  drop  between  the  Batak 
reservoir  and  the  Pazardzhlk  Valley,  The  terrain  conditions 
for  building  a  daily  leveling  station,  pressure  pipe  channel, 
and  the  water  twoer  of  the  Aleko  VETs  made  it  necessary  that 
the  Peshtera  VETs  be  built  underground  in  order  to  avoid 
interrupting  the  drop  once  more  by  an  intermediate  station. 

The  major  derivative  tunnel  of  the  power  station  is  9*912 
meters  long,  nonpressurized,  meters  in  diameter,  with 

a  1:1,000  drop,  and  a  flow  of  28  cubic  meters  per  second. 

The  daily  leveling  station  is  built  at  the  end  of  the 
derivation  channel  at  the  only  appropriate  place.  Its  volume 
is  165,000  cubic  meters;  it  wss  built  by  excavating,  and 
the  surrounding  steel-concrete  wall  of  the  Ambursen  type  is 
6.5  meters  high.  The  terrain  necessitated  the  building  of  a 
low-pressure  tubing  685  meters  long  (3»2  meters  in  diameter) 
from  the  daily  leveling  station  to  the  pressure  pipe. 

The  underground  water  tower,  33  meters  high,  has  two  cham¬ 
bers.  The  upper  one  is  13  meters  in  diameter  and  700  cubic 
meters  in  volume;  it  is  built  of  concrete  and  rises  above 
the  ground.  The  lower  chamber  is  a  closed  tunnel  30  meters 
long,  3*5  meters  in  diameter  and  2.6  meters  in  cross  section. 

The  pressure  tubing  canal  is  made  in  four  parts:  from  the 
water  tower  to  the  apparatus  chamber  is  a  tunnel  4-1  meters 
long  and  3  meters  in  diameter;  an  open  section  603  meters 
long  (double  steel  pipe  2.2  meters  in  cross-section);  a  closed 
part  (shielded)  470,5  meters  long  and  2,9  meters  in  diameter; 
and  a  distributing  section  (underground,  horizontal)  97  meters 
long  and  2,6  meters  in  cross  section.  Through  the  power  station 
the  tubing  branches  into  three  pipes  1.4  meters  in  diameter — 
one  for  each  turbine. 
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/Figure  h 

.  Electric,  Scheme .  of  the ’"Aleko”  VETs 


a  -  p./cin  .’’Alekb."  outlet;  b  -  circle  or  ring; 

c  -  from  regionalized  network. 
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In  the  underground  steel-concrete  building  of  the  power 
station  (dimensions  58  x  57.6  meters,  15,000  cubic  meters) 
there  are  three  turbines,  of  the  "Frances  type— vertical, 
23,300,  kilowatt  capacity,  maximdm  drop  of  260  meters,;  water 
flow  10  cubic  meters  per  secondj  t)  *  91*5  percent,  500  normal 
cycles*  645  maximum  cycles  per  second,  made  in  Czechoslovakia. 
Each  turbine  is  cbupled  with  a  vertical*  three-phase  syn¬ 
chronized  generator  with  a  27,000-kilovolt  ampere  capacity, 
10,5  +  5  percent  kiloVoltS,  cos  cf>  =  OiSO;  50  kilocydles. 

Adjacent  to  the  machine  room  is  the  control  room*  ih  which 
there  is  a  10-  and  20-kilovolt  system,  transformers  for  the 
station’s  own  use,  batteries,  and  offices.  All  the  mechan¬ 
isms  of  the  turbines  are  constructed  for  local  and  remote 
control. 

The  station  has  the  following  electric  scheme  (Figure  4): 
each  generator  is  joined  to  a  step-up  27-kllovolt  ampere 
transformer,  10,5/121  +  4  x  2,'5  percent  kilovolts,  joined  by 
a  common  110-kllovolt  belt  in  an  open  system.  The  needs  of 
the  station  are  supplied  by  one  320-kilovolt  ampere  trans¬ 
former,  10,5/0,4  to  0,23  +  5  percent  kilovolts, that  can  be 
switched  to  each  generator,  V/hen  the  station  is  not  function¬ 
ing,  its  own  needs  are  supplied  by  a  transformer  fed  from 
the  regional  20-kilovolt  grid.  The  power  is  transmitted  to 
the  Aleko  substation  by  a  110-kllovolt  cable. 

Via  the  lower  channel,  the  used  water  is  carried  either 
to  the  irrigation  canal  or  to  the  lower  daily  leveling  canal. 
The  water  overflowing  from  the  upper  daily  leveling  canal  is 
taken  to  the  lower  one  through  an  open  channel. 

Table  3 

Basic  Data  for  the  Electric  Power  Stations 


Station 

Drop  in 
Meters 

Water  Flow 
m3/sec 

Number  of 
Groups 

Power 

TJ 

OrO 
w  B 

D  « 

VO  p 
UO  X 
<D  iH 
+>  U 

ctf  C  0 

IS  -H  Q, 

Power  Pro¬ 
duced,  fflw/ 
hour /year 

ITotal  Load 
hours  per 
'year 

Batak  ■ 

420,5 

13.6 

4 

40 

129.30 

100, 900^ 

2,800 

Peshtera 

591.5 

26,6 

5 

120 

282,80 

350,540 

2,970 

Aleko 

._.283.0 

_30,0 

3 

60 

299.20 

163.200 

2,780 

Total 

1,295.0 

12 

220 

6l4,64o 

2*850 

[Footnotes  on  next  page] 
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[Footnotes  to  Table  3]'  ’ 

^Electrical  production  of  the  "Batak"  VETs  is  decreased  by  the 
amount  of  power  required*,  for  the  pumping  stations— 11*  1  mil¬ 
lion  kilowatt  hours  per  year* 


New  Characteristic  Indicators 


The  following  technico-economic  factors  are.  characteristic 
of  this  hydroelectric  system:  166,000  kilowatts  of  installed 
power,  which  would  mean  220,000  additional  kilpwatts : f or 
each  station  after  the  additional  turbines  are  built;  4^320 
leva  invested  per  kilowatt;  capital  investment  of  1*54  leva 
per  kilowatt  of  electric  power  produced,  and  4/3  stotinky 
per  kilowatt  hour  as  the  current  price  of  electric  power. 

A  total  of  72,505  meters  of  tunnels  were  built,  as  well 
as  92,952  meters  of  open,  canals,  4,597  meters  of  siphons, 

137  kilometers  of  new  internal  roads,  200  kilometers  of  tele¬ 
phone  lines,  131  kilometers  of  temporary  electric  cables  for 
20  kilovolts,  70  kilometers  of . temporary  water  channels,  320 
living  quarters,  and ,450  praductionr'Buildings.  ' 

The  more  important  construction  work  consists  of  the  fol¬ 
lowing:  2,700,000  cubic  meters  of  underground  and  surface 
excavations,  647  cubic  meters  of  concrete  work,  500,000  cubic 
meters  of  piled  earth,  210,000  square  meters  of  masonry  work, 
610,000  square  meters  of  cement  facings — of  which  130,000 
square  meters  were  of  concrete,  Technicans  assembled  13,073*5 
tons  of  machinery. 

The  following  basic  building  materials  were  used:  220,000 
tons  of  cement,  76,000;  cubic  meters  of  wooden  material, 

1,600  tons  of  explosives,  9*5  million  bricks,  4,200  tons  of 
steel*-concrete,  530,000  cubic  meters  of  [roof]  tiling,  520,000 
cubic  meters  of  sand,  and  1,870  tons  of  quick  lime. 

In  the  process  of  construction  7,049  construction  machines 
were'  used:  129  compressors,  65  concrete  cement  mixers j  five 
cranes,  I03  Diesel  and  electric  tunnel  engines,  60  tunnel 
loading  machines,  934  wagons,  13  tractors  and  bulldozers, 

37  stone  breakers,  3.1  infection  pumps,  57,  digging  machines, 

204  trucks,  etc.  The  total  power  of  machines  taking  part  in 
construction  work  was  37jOOO  horsepower,  with  an  additional 
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54-, 000  horsepower  of  the  tracks;  the  worker-machine  ratio 
corresponded  to  6.1  and  8.9  horsepower. 

During  the  period  of  the  most  active  work  (1956),  an 
average  of  10,500  workers  took  part  in  the  construction  work 
5,700  construction  workers;  l,l50  engineers,  techhicans, 
and  employees;  1,500  mechanics!  and  more  thah,2,000  ’’soldier 
workers.’’  More  than  8  million  man-days  were  invested  in  the 
project/' 


♦  *  ♦ 

The  successful  opening  of  this  largest  Bulgarian  water¬ 
power  system  pleased  not  only  those  who  took  part  in  this 
program  but  also  the  whole  of  the  Bulgarian  people.  It 
constitutes  a  major  step  forward  in  the  building  of  social¬ 
ism  in  Bulgaria — an  enterprise  which  injects  vital  juices 
into  our  industry  as  well  as  our  agriculture.  With  the  pro¬ 
jected  "Shiroka  polyana"  power  station  and  the  ’’Nesta"  canal 
whose  construction  has  begun,  the  effect  of  the  Batak  water¬ 
way  will  Increased  by  915  million  kilowatt  hours  and  make 
possible  the  irrigation  of  500,000  decares.  This  is  a  valu¬ 
able  contribution  to  the  anticipated  economic  leap  forward 
during  the  Third  Five-Year  Plan. 


Footnote 

The  main  data  for  the  derivative  and  collecting  canals  as 
well  as  for  the  water-collecting  region  and  the  captured 
water  volume  for  the  reservoirs  is  given  in  Table  1, 
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EAST  GERMAIMY 


The  Wev  TF  Long-Distance  Cable  System  In  East.,G9J‘inaris: 


[This  is  S  translation  of  an  article  by  Heilmut 
Gra|^  in  Deutsche  Post,  October  19I?6j  Leipzig, 
pages  unimownj  CSO:  34-86-N] 


The  German  long-distance  cable  network  established  by 
the  former  deutche  Reichspost  (German  Postal  System)  consisted 
of  loif  frequency  (L?)  long-distance  cables  of  many  different 
types  and  of  multiple  cable  lines  from' Berlin  to  Munich, 
Frankfurt  (Main),  Hamburg,  and  Hanover. 

The  development  of  this  long-distance  cable  network  which 
has  been  made  necessary  by  the  growth  of  communications  over 
great  distances  has  been  amply  described  in  an  earlier  article. 
Table  1  shows  the  improvement  made  over  the  years  in  the 
electrical  characteristics  of  the  long-distance  cables,  which 
is  expressed  particularly  in  the  rise  df  the  frequency  limits 
f^  and  in  the  increase  of  the  transmission  speed  in  the  L  and 
S  cables. 

The  design  of  the  LF  long-distance  cables  in  operation 
within  the  territory  of  the  GDR  shows  a  great  variety.  During 
the  first  years  of  the  establishment  of  the  network,  9®  pairs 
of  normal  long-distance  cables  of  type  A  (^0  DA  1,^  millimeters  5 
50  DA  0.9  millimeters)  were  uniformly  used,  and  where  there  was 
a  heavy  volume  of  traffic  166  pairs  of  normal  long-distance 
cables  of  type  B  (4o  DA  1.4  millimeters;  126  DA  0.9  millimeters) 
were  used. 

With  the  growth  of  the  long-distance  cable  network,  its 
hook-up  with  foreign  networks,  and  the  introduction  of  the 
Tietgen  protection  in  the  place  of  the  original  protection  of 
the  quadruple  core  through  a  special  lead  covering  and  covered 
pairs  of  strands  as  conductors  for  radio  broadcasts,  a  multi¬ 
plicity  of  cable  designs  was  developed,  since  a  new  cable 
design  was  worked  out  for  each  new  line.  This  multiplicity  was 
further  increased  through  the  replacement  of  copper  conductors 
with  aluminum  conductors  with  the  same  electrical  transmission 
value  (1.15/1.8  A1  instead  of  0,9/1. 4  Cu) .  Each  marine  tele¬ 
phone  cable  from  Germany  to  Denmark  and  Sweden  was  likewise 
given  a  different  design.  Figure  1  shows  a  cross-section  of 
the  strongest  LF  long-distance  cable  with  2l8  DA  (46  DA  1.4 
millimeters;  172  DA  0.9  millimeters),  which  provides  approxi¬ 
mately  300  call  channels. 
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Table  1 


Electrical  Qualities  of  German  Lbng-Distance  Cable 
Lines  Laid  until  1945 


Conduc-  Spool- 
tor  ing 
Dia-  Trung/ 
meter  Phantom 


Spool 

Inter¬ 

val 


i 

I 


Rhineland  cable  2.0  24o/8o  1.7/3. 4 

■  3.0  152/80  1.7/3. 4 

Heavy  0.9  '  200/70  -2.0 

1.4  190/70  2.0 

Light  0.9  50/20  2.0 

Medium  heavy  0.9  l4o/56  1,7  . 

(M  lines)  1,4  ;  l4o/56  ■  1*7 

Light  0.9  30/12  -1.7 

(L  lines)  1,4  30/12  ,  1.7 

Very  light  1.4  3.2  1.7 

(S  lines) 

?abe3pult 

?  lines*  1.4  -  - 


Pieduc-  Frequency 

tion  Limit 
(mN/km)  (Herz) 

5  6 

5/6  2660/2440 

3. 1/3. 5  3140/2310 
17, 7 ns. 7  2710/3660 
8, 9/9.1'  2690/3465 
31/31  5430/6830 

19.0/18.6  3500/4400 
8. 9/8. 8  3™/4270 
36/34,8  7470/9300 

17/17  7260/8980 

40  19130 
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Amplifier 

Interval 


Trans¬ 

mission 

Speed 

(km/sec) 

8 


Rhineland  cable 


Range  for 
Running  Time 
of,  100  meters 
per  second 
( km) 

9 


Heavy 

Light 

Medium  Heavy 
(M  lines) 

Light 
(L  lines) 

Very  light 
(S  lines) 

?abespult 
?  lines* 

*C illegible] 
**[Vdr  and  Zdr  not 


140  Vdr**  17,000 
l4o  Zdr  17,000 
70  Vdr  34,000 
l40  Vdr  18,000 
l40  Zdr  18; 000 
70  Vdr  35,000 
140  Vdr  35,000 
70  Vdr  105,000 

35  220,000 


identified] 
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1,700 

1,700 

3,400 

1,800 

1,800 

3,500 

3,500 

10,500 


22,000 


In  accordance  with  the  importance  of  Berlin  as  the  capital 
of  Germany,  the  first  long  distance  cables  were  laid  out  in 
star  formation  from  Berlin  t^  Cologne  via  Hanover,  to  Frankfurt 
(Main)  via  Leipzig,  to  Stettin,  Stralsund,  Hamburg-Flensburg, 
Breslau,  Dresden  and  Leipzig-Kimichl  In  addition  to  this, 
there  were  cross  conhedtioni  between  important  cities— for 
instance,  'Leipzig^-Dresden-Plauenl  Leipzig-Halle-Magdeburg,  and 
Stralsund-Rostocfc-Hamburg““$ljs  well  ss  connections  to  the  cable 
networks  developing  in  neigt^borihg  countries,  such  as  the 
Dresden-Prague,  Stralsund-Maimo  and  RostOck**Cope^ageh  lines. 

The  raising  of  the  frequency  limits  f3  to  approxitetely  7*5 
kilocycles  achieved  through  light  spooling  made  it  possible 
to  utilize  the  carrier  frequency  of  the  L  lines  in  the  form 
of  two-band  calls.  This  means  that  in  a  ground  cable  a  carrier 
frequency  (TF)  channel  is  provided  for  an  additional  call 
(carrier  frequency,  6  kilocycles)  besides  the  low-frequency 
call.  The  two-band  call  system  which  was  used  for  the  first 
time  in  1930  in  the  cable  to  Sweden  became  increasingly  impor¬ 
tant  in  the  following  years  and  increased  the  profitability  of 
the  long-distance  cable  network*  It  is  still  important  today 
in  the  long-distance  cable  network  of  the  GDR, 

The  broad-band  cables  contained  for  the  first  time  several 
unspooled  lines,  in  which  the  TF  System  MG  15  with  15  call 
channels  and  a  zero-frequency  interval  of  3  kilocycles  was  used 
at  first  and  then  the  twelve-channel  system  0  4l  with  a  zero- 
frequency  interval  of  4  kilocycles  in  accordance  with  the  CCIF 
[not  identified]  recommendations. 

After  1945  some  of  the  1.4  millimeter  veins  in  some  of  the 
long-distance  cables  of  the  GDR  were  unspooled  and  reinforced 
with  TF  systems  Z  8  for  eight  call  channels  with  a  zero-frequency 
interval  of  3  kilocycles  in  order  to  obtain  additional  conduc¬ 
tor  channels. 

The  spooling  of  the  long-distance  cables,  which  alone  made 
them  suitable  originally  for  long-distance  traffic,  was  thus 
abandoned  again  in  the  course  of  further  development,  and  un¬ 
spooled  cables  were  introduced  or  spooled  cables  were  -unspooled 
in  order  to  make  multiple  use  of  carrier  frequencies. 

The  use  of  carrier-frequency  systems  in  unspooled  long¬ 
distance  cables  is  subject  to  certain  limits,  since  they  can 
be  compensated  for  only  up  to  60  kilocycles,  or,  in  the  case 
of  more  modern  types,  up  to  108  kilocycles  within  economically 
justifiable  cost  limits.  In  lines  which  consist  of  only  one 
long-distance  cable,  only  Z  8  systems  with  a  transmission 
frequency  interval  of  6  to  60  kilocycles  can  generally  be  used. 
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Only  on  the  few  lines  consisting  of  two  long-distance  cables 
can  twelve-channel  systems  in  a  four-wire  parallel  switch 
(transmission  frequency  bands  12  to  60  kilocycles)  be  operated, 
furthermore,  on  account  of  the  secondary  call  conditions  which 
must  be  maintained ^  only  a  limited  number  of  veins  in  a  cable 
can  be  unspooled  and  utilized  in  cefrier-frequency  fashion. 

It  must  also  be- taken  into  accountv, that  the  switch- off.  of  the 
quadruple  cords  to  be  unspopled .ca^es  considerable  difficulty 
because  of  the  already  existing .shortage  of  circuits,  and  that 
the  unspooling  of  a  quadruple  cord  results  in  the  temporary 
loss  of  3  NF  ipresumablyj  low-frequency]  circuits. 


The  Requirements  to  Be  t!et  by  the  New  Long-Distance 
Cable  Network-  o-f  the  GDR 


;  In  its  present  condition,  the  long-distance  cable  network 
of  the  GDR  no  longer  meets  the  requirements  with  respect  to 
quality  of  transmission  and  the  steadily  rising  needs  of 
socialist  society. 


According  to  the  recommendations  of  the  CCITT  (Comite 
consultatif  international  telegraphique  et  telephonique; 
International  Consultative  Commission  for  Telegraph  and  Tele¬ 
phone),  telephone  channels  in  all  international  lines  are 


supposed  to  effectively  transmit  cycles  within  the  frequency 
band  of  300  to  3,400  cycles,.  The  existing  lines,  however, 
which  are  predominantly  spooled  medium  to  heavy  with  l40/46 
milliherz  (mH),  have  only  a  maximum  frequency  transmission  of 
approximately  2,400  cycles- in  their  trunk  and  about  3*000 
cycles  in  their  phantom.  In  the  L-lines  which  are  used  for 
two-band  calls  the  NF  and  the  TP  call  channel  also  transmit  only 


a  frequency  band  of  300  to  2,700  cycles.  The  transmission 
range  of  the  call  channels  which  are  provided  by  means  of  the 
large  numbers  of  Z-8  systems  used  in  the  long-distance  cable 
network  of  the  GDR  also  lies  only  between  300  and  2,600  cycles. 
Thus  the  long-distance  cable  lines  of  the  GDR  do  not  correspond 


to  the  recommendations  of  the  CCITT  for  international  communi¬ 


cations.  This  also  applies  to  the  running  time  and  the  dif-?- 
ferences  in  running  time.  According  to  the  recommendations  of 
the  CCITT  the  running  time  in  an  international  line  should  be 
less  than  100  meters  per  second  (ms)  and  the  differences 
between  the  running  time  of, the  cycles  with  a  frequency  of  800 
cycles  and  the  running  time  of.  the  actually  transmitted  cycles 
of  the  lowest  and  highest  frequency  shoifld  not  exceed  10  or  5 
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meters  per  second.  In  the  case  of  the  medium-heavy  spooled 
and  the  light  spooled  lines,  this  results,  according  to  column 
9  of  Table  1,  in  ranges  which  are  inadequate  for  international 
long-distance  traffic* 

Also  with  respect  to  the  numbSi*  of  lines  to  be  Switched, 
the  Idhg-distance  cable  network  of  the  GDR  has  reached  the 
limit  of  its  capacity  despit,^  the  litilization  of  carrier 
frequency,  and  the  technical^ 'And  economic  control  figures  « 
for  long-distance  telephone  traffic  cannot  be  improved  any 
further  because  of  the  shortage  of  circuits. 

Added  to  this  is  the  fact  that  the  long-distance  cSble 
network  in  existence  in  19^5  within  the  territory  of  the 
present  GDR  was  designed  according  to  criteria  which  no  longer 
correspond  to  the  requirements  of  the  administration,  the 
economy,  and  the  population  of  the  GDR,  The  division  of  the 
territory  of  the  GDR  into  bezirks,  carried  out  in  1952, 
necessitates  the  existence  of  an  adequate  number  of  lines 
between  the  capital  of  Berlin  and  the  bezirk  cities  as  well 
as  between  the  bezirk  cities  themselves,  in  order  to  assure 
the  administrative  operations  of  the  state. 

New  lines  are  also  required  by  the  new  industrial  and 
economic  centers  which  have  come  into  existence  since  19^5 
or  will  come  into  existence.  In  this  connection  one  may 
mention  the  shipyards  on  the -Baltic  coast,  the  ports  of  Wismar 
and  Rostock,  the  brown  coas  mining  and  processing  industry  in 
Cottbus  Bezirk,  the  iron-smelting  combines,  and  the  copper 
mines.  The  steadily  increasing  cooperation  in  our  socialist 
industry  will  naturally  result  in  a  steady  increase  in  the  need 
for  communication  between  widely  separated  bezirks  of  the  GDR— 
for  instance,  between  the  shipbuilding  industry  in  Wismar, 
Rostock,  and  Stralsund,  and  the  supplier  plants  in  Saxony  and 
Thuringia,  The  increasing  trade  with  friendly  socialist 
countries  will  likewise  result  in  a  need  for  more  lines  to 
foreign  countries,  which  the  existing  long-distance  cable 
network  can  likewise  no  longer  provide. 

This  presently  already  existing  need  for  additional  lines 
will  Increase  considerably  within  the  foreseeable  future  with 
the  introduction  of  direct  dialing  between  exchanges,  which 
will  eliminate  waiting  periods,  and  particularly  with  the 
introduction  of  direct  long-distance  dialing  in  the  GDR.  Also 
in  the  international  terminal  and  transit  traffic  the  gradual 
transition,  first  to  inter-exchange  dialing  and  later  to 
direct  long-distance  dialing  between  participants,  will  have 
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tD  be  rbckoried  with,  as  well  as  the  increased  demands  on  the 
long-distance  cable  network  of  the  GDR,  situated  as  it  is  in 
the  heart  of  Europe. 

This  enormous  need  for  lines,  which  furthermore  are  to  be 
switched  only  on  a  quadruple  wire  basis,  can,  with  respect  to 
the  financial  and  material  as  -well  as  the  technical  requirements 
(transmitted  frequency  ba^^  muffler  distortion,  running  time, 
and  running  time  distortlOnj  no  longer  be  assured  with  the 
present  methods  of  low-frequency'  technology  but  only  with  TF 
systems  with  a  higher  number  of  channels,  which  In  turn- require 
a  special  TF  long-distance  cable  network. 

This  new  long-distance  cable  network  must,  in  accordance  . 
with  what  has  been  said  previously,  connect  the  bezirk  cities 
of  the  GDR  with  Berlin  as  well  as  the  neighboring  bezirk 
cities  with  each  other,  and  it' must  also  assure  the  connection 
to  the  long-distance  cable  networks  of  the  friendly  countries, 
to  the  German  Federal  Republic,  and  to  the  Scandinavian  .  ■  .. 
countries.  The  TF  long-distance  cable  network  must  also  pro¬ 
vide  an  opportunity  to  exchange, : on  coaxial  lines,  television 
programs  with  neighboring  countries. and  transmit  the  tele-' 
vision  modulation  from  and  to  the  television  studios  of  the 
GDR  ,as  well- as  in  transit  through,  the  GDR  into  other  countries. 


The  Structure  of  the  New  Long-Distance 
Cable  System  in  the  GDR..- 


TP  lines  can  be  provided  either  by  means  of  TF  systems  with 
a^ small  or  medium  number  of  channels  (V  12... V  120)  in  symmet¬ 
rical  cable  lines,  or  by  means  of  multi-channel  TF  systems 
(V  960)  on  asymmetric  coaxial  lines. 

If  TF  systems  with  symmetrical  lines  are  used,  it  is  pos¬ 
sible  to  relate  the  number  of  systems  used  to , the  gradually 
increasing  volume  of  long-distance  traffic,  insofar  as  initially 
hot  all  lines  will  use  TF  systems,  and  only  systems  with  a 
smaller  number  of  channels  will'  be  used  which,  with  increasing 
requirements,  can  then  be  exchanged  for  systems-  with  a  higher 
number  of  channels.  The  graduating,  branching,  and  adding  of 
channels  can  be  carried  out  in  symmetrical  TF  cables  without 
any  special  branch  switchings  and  without  any  demodulation,-  as 
can  be  seen  in  Figure  2,  by  using  V  120  systems  between  points 
A  and  C,  and  by  using  y  24  or  V60  systems  between  points  A.  and 
B,  B  and  C,  A  and  D,  and  D  and  C.  TP  systems  with  a  small  or 
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medium  number  of  channels  also  offer  the  advantage  of  higher 
operating  safety,  since  the  breakdown  of  a  system  does  not 
cause  the  breakdown  of  the  entire  traffic  connection.  A  dis¬ 
advantage  lies  in  the  fact  that  in  the  case  of  symmetrical  TF 
cables  the  intermediate  amplifier  stations  will  require  a 
special  amplifier  for  each  TF  system  and  for  each  direction. 

Also  in  the  case  of  multi-channel  TF  systems  (f“.i*  V  960), 
which  are  composed  of  the  twelve-channel  basic  groups  (60  to 
100  kilocycles)  recommended  by  the  CCITT  and  of  the  60-channel 
super  groups  (312  to  552  kilocycles),  basic  and  super  groups 
of  12  or  60  channels  can  be  switched  through  by  means  of 
suitable  filters  without  any  transformation  into  low  frequency 
and  can  be  branched  off  or  joined  by, means  of  blocking  filters 
in  the  intermediate  stations  without  any  loss  of  the  frequency 
band . 

The  branched-off  groups  or  super  groups  can  end  in  the 
intermediate  station,  or  they  can  be  carried  further  in  other 
TF  systems.  On  account  of  the  narrow  frequency  gaps  between 
the  basic  groups  or  the  super  groups--which  amount  to  only  8 
kilocycles  between  two  super  groups,  for  instance--very  high 
demands  must  be  made  with  respect  to  the  separability  of  the 
filters.  Since  in  a  distrubance  in  a  tube  a  strong  line 
bundle  would  be  put  out  of  operation,  at  least  one_ spare  tube 
would  have  to  be  provided  in  a  multi-tube  channel  in  order 
to  assure  the  necessary  operating  safety.  The  structural 
groups,  which  would  be  the  same  in  the  TF  terminals  and  in  the 
intermediate  amplifiers  for  the  entire  system — for  instance, 
the  line  amplifiers  and  the  suppliers  of  carrier  current— 
would  each  have  to  have  a  second  alternate  which  could  be 
switched  automatically  from  reserve  into  operation  and  vice 
versa  in  order  to  prevent  a  breakdown  of  the  entire  system. 

It  furthermore  appears  to  be  practical  and  economical  in 
densely  populated  areas  in  which  medium  size  bundles  of  dif¬ 
ferent  strengths  have  to  be  provided  over  distances  less  than 
500  kilometers  and  in  which  a  flexible  line  network  is 
required’  that  TF  systems  with  a  medium  number  of  channels  be 
used  on  symmetrical  lines,  and  that,  on  the  other  hand,  multi¬ 
channel  systems  on  coaxial  lines  be  used  for  traffic  connections 
over  long  distances  which  require  a  large  number  of  lines. 

In  any  case,  the  most  practical  use  of  cables  and  carrier 
frequencies  will  have  to  be  determined  on  the  basis  of  thorough 
traffic  analyses  and  economic  studies. 


On  account  of  the  dense  population  and  the  need  for 
relatively  short  cable  bundles  of  varying  strengths,  the  German 
Postal  Administration  has  begun  to  build  a  new  TF  long-distance 
cable  network  with  symmetrical'  lines,  which  upon  completion 
wi^Ll  connect  the  bezirk  cities  with  Berlin  and  with  each  other. 
Depending  on  the  estimated"  reqtiirements  for  cables  over  the 
next  25  yearsj  8  or- 1^  pairs  orf  TF  long-distance  cables  with 
a  coaxial  line  and  16  symmetrical' pairs  of  wires  are  being 
laid  out  wherever  it  appears, 'nacessary  to  provide  for  the 
transmission  of  television  broadcasts.  A  special  cable  must 
be  provided  for  each  transmission  direction  for  sound  trans¬ 
mission. 

To  meet  the 'need  for  telephone  and  teletype  lines  for 
international  and  transit  traffic,  as  well, as  the  need  for 
television  transmission  lines  for  the  exchange  of  programs  - 
with  and  between  neighboring  countries,  it  has  furthermore 
been  planned  to  lay  out  multi-tube  cables  within  the  territory 
of  the  GDR.  ■’ 


The  Design'  of  TF  XiOhg*-Distance  Cables 

Symmetrical  TF  Long-Distance  Cables 

Symmetrical  TF  long-distance  cables  are  manufactured  by 
the  "TlilB  Oberspree  Cable  Works  as  star  pattern  cables  with  paper 
or  styroflex  insulation. 

The  paper-insulated  TF  long-distance : cables  have  copper 
wires  of  .1,2  millimeters  thickness  with  hollow  insulation. of 
paper  and  with  a  wave  reduction  of  3^5  milliherz  (mH)  per 
kilometer  at  252  kilocycles.  Assuming  an  amplifier . field 
reduction  of  6,5  N  at  252  kilocycles,  which  corresponds  to 
an  amplifier  interval' of  approximately  18  kilometers, , they 
can  be  utilized  with  TF  systems  V. 60  (transmission  frequency 
band  12  to  252  kilocycles) .  A  toximum  of  8  x  60  =  ^80  speak¬ 
ing  channels  can  be  provided  in  an  8-pair  TF  long-distance 
cable.  .The  structure  of  such  a  cable  is  shown  in  Figure  4. 

The  styroflex-insulated  TF  long-distance  cables  have 
copper  wires  of  1,3  millimeters  thickness  with  an  insulation 
of  styroflex  threads  and  ribbons  and  with  a  wave  reduction  of 
360  milliherz  per  kilometer  at  552  kilocycles.  These 
styroflex-insulated  cables,  which  are  only  by  0,1  millimeters 
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thicker  than  the  paper-insulated  TF  lang-distance  cable,  can 
be  utilized  with  TF  systems  of  type  V120  (transmission  frequency 
band  12  to  ^52  kilocycles)  with  an  amplifier  field  reduction 
of ‘6. 5  N  at  552  kilocycles  and  with  the  same  amplifier  interval 
of  approximately  lO  kilometers.  A  maximum  of  8  x  120  =  960 
speaking  channels  can  be  utilized  in  an  8-pair  TP  long-distance 
cable  with  styroflex  insulation.  This  means  that,:.with  the  same 
amplifier  interval  and  only  17  percent  more  copper,  twice  as 
many  speaking  channels  can  be  provided  than  in  a  paper-insulated 
TF  long-distance  cable  with  the  same  number  of  wires.  Figure  h 
shows  the  structure  of  an  eight-pair  styr of lex-ihsulated  cable. 

In  traffic  lanes  where  a  greater  number  of  lines  is  re¬ 
quired,  l4-pair  TF  long-distance  cables  with  copper  wires  of 
1.3  millimeters  thickness  and  with  styroflex  insulation  are 
used.  These  can  utilize  a  maximum  of  1^  TF  systems  of  type 
V  120  and  can  therefore  provide  1^  x  120  =  1680  speaking 
channels. 


TF  Long-Distance  Cables  with  Coaxial  Lines? 

For  traffic  lanes  which  require,  besides  the  speaking  chan¬ 
nels,  also  a  transmission  line  -for  television  17-pair  TF  long¬ 
distance  cables,  [the  cables]  are  manufactured  by  the  Oberspree 
Cable  Works  which  contain  in  their  core  a  coaxial  line — also 
called  a  coaxial  tube--surrounded  with  eight  quadruple  cables 
with  1.3  millimeter  styroflex-insulated  wires.  The  coaxial 
tube  has  an  inner  conductor  of  copper  with  a  thickness  of  3*^ 
millimeters  and  an  insulation  of  polystyrol  disks  which  are 
slipped  over  the  inner  conductor,  and  an  outside  conductor  of 
copper  tubing  with  an  interior  diameter  of  12.7  millimeters. 

The  tube  therefore  does  not  have  the  dimensions  of  2,6/9.^ 
millimeters  which  have  been  recommended  by  the  CCITT.  With 
an  amplifier  interval  of  9  kilometers  it  can  be  utilized  for 
the  transmission  of  television  signals  within  the  frequency 
range  of  up  to  8,5  megacycles.  In  a  two-track  cable  two 
television  transmission  channels  are  therefore  available.  In 
the  16  symmetrical  lines  which  surround  the  coaxial  tube  a 
maximum  of  16  x  120  =  1,920  speaking  channels  are  provided  by 
means  of  V  120  TF  systems  with  an  amplifier  interval  of  18 
kilometers.  It  is  intended  to  build  the  tube  with  the  dimen¬ 
sions  recommended  by  the  CCITT  (2.6/9.^  millimeters).  This 
will  make  it  possible  to  transmit  television  signals  within 
the  frequency  range  of  up  to  6,5  megacycles,  with  amplifier 
intervals  of  9  kilometers,  and  within  the  frequency  range  of 
up  to  8,5  megacycles  with  amplifier  intervals  of  6  kilometers. 


In  both  tubes  of  a  line  consisting  of  t\TO  17-paiT  TP  long . 
distance  cables,  a  TP  multi-channel  system  V  960  with  an 
amplifier  interval  of  9  kilometers  can  also  be  used  instead, 
of  the  two  television  transmission  systems,  which,  accord¬ 
ing  to  the  recommendations  of  the  CCITT,  requires  a.  trans-_ 
mission  frequency  band  of  60  to  4,028  kilocycles,^  Pigure  5  ' 
shows  the  structure  of  a  17-pair  cable  with  coaxial  tube 
and  eight  TP  quadruple  cables  (16  symmetrical  jlines) . . 

According  to  the  measuring  data  available  from  the  first 
completed  cable  lines,  it  will  be  possible  to  utilize  at 
least  some  of  the  styroflex-insulated  symmetrical  lines  of  a 
TP  long-distance  cable  up  to  approximately  Oxne  megacycle-- 
ie,e,  it  will  be  possible  to  use  V  240  TP  systems  and  thus 
to  increase  the  circuit  capacity  of  the  cables. 

Multi-tube  cables  have  been  developed  in  the  GDR,.the 
Soviet  Union,  the  German  Federal  Republic,  and  in  other  coun¬ 
tries  which  have  cables  containing  four,  six,  or  eight  coaxial 
tubes,  as  well  as  symmetrical  pairs  of  wires  in  the  core  or 
in  the  spaces  between  the  tubes.  Each  tube  is  magnetically 
insulated  through  a  steel  tape  wrapping  to  prevent  mu tal 
influences.  Thus  TP  systems  can  be  operated  in  a  four-wire 
parallel  method  in  any  two  tubes  in  a  multlrtube  cable. 

Figure  6  shows  the  cross  section  of  a  four^tube  cable. 

It  contains  four  CGI  coaxial  tubes  of  2i6/9.4  millimeters 
as  well  as  in  its  core  one, and  in  the  hollows  [there  are] 
four  quadruple  lines  with,0,9-millimeter  copper. wire  and 
various  twists  for  service,  signal,  and  remote’ control  lines. 
The  Insulation  between  the  outer  and  inner  conductor,  of  the 
coaxial  tubes  consists  of  polyethylene  disks  which  are  slipped 
over  the  inner  conductor.  The  outer  conductor  of  each  tube 
is  insulated  with  a  wrapping  of  two  steel  tapes  and  with 
several  layers  of  paper.  The  quadruple  line  at  the  core  has 
shallac-coated  veins.,  (Tietgen  insulation) .  , 

Table  2  shows  the  amount  of  copper  and  lead  required  per 
Circuit  kilometer  for  the  various  kinds  of  TP  long-distance 
cables.  It  shows  that  styroflex- insulated  cables  require 
the  least  amount  of  copper  and  that  the  ainount  of  lead  re¬ 
quired  becomes  less  with  increasing  cable  diameters;  17-pair 
combined  TP  long-distance  cables,  require  s}ightly  more  cop¬ 
per  than  ,TF  long-distance  cables,  which  contain  only  TP  quad¬ 
ruples  lines,  since  the  coaxial  tube  of  3-4/12.7  millimeters 
is  not  fully  utilized  with  a  V  960  system.  The  copper  re¬ 
quirement  data,  given  for  low-frequency  two-wire  and  four-wire 
lines  as  well  as  for  L-lines,  show  the  great  saving  of  copper 
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which  results  from  the  carrier  frequency  utilization  of 
long-distance  cables. 

Table  2 


Amounts  of  Copper  and  lead  Required  per  Circuit  Kilometer 


Kind  of  Cable  oi  Line 


Two-Track 

Copper 

ks/km 


Insulation: 

8  X  2  X  1.2  paper  336 

8  X  2  X  1,3  styroflex  3S0 

l^■  X  2  X  1,3  styroflex  690 
1  X  3 A  /12.7  and 
16  X  2  X  lo3  styroflex  1,322 

Two -wire  line, 
lo4  copper 
Four-wire  line, 

0,9  copper 
L-line,  0.9  copper 


Per  Speaking 

Cable  No  of  Circuit 
Lead  Speaking  Copper  Lead 
kg/km  Circuits  kg/km  kg/km 


1,769 

480 

0.7 

3*7 

2,600 

960 

0.4 

3,000 

1,680 

0.4 

1.8 

960  + 

4,200 

1,920 

0.46 

1.5 

- 

1 

18.4 

1 

15.2 

- 

2 

7.6 

- 

The  new  TF  long-distance  cable  network  of  the  GDR,  con¬ 
sisting  of  symmetrical  and  coaxial  lines,  whose  construction 
has  been  begun,  will  make  it  possible  to  provide,  by  means  of 
TF  systems,  the  bundles  of  line  required  for  self-dialing 
traffic  and  for  international  and  transit  traffic  and  to  ex¬ 
change  television  broadcasts  with  the  neighboring  countries. 
Thus  the  network  will  contribute  in  an  essential  manner  to 
the  completion  of  the  building  of  socialism  in  the  GDR  and 
to  the  consolidation  of  relations  with  the  friendly  socialist 
countries. 


Photo  and  Figure  Captions 

Figure  1,  Cross-section  of  a  2l8-pair  low-frequency  long¬ 
distance  cable. 

Figure  2,  Graduation  and  branching  of  TF  systems. 

Figure  3.  Eight-pair  TF  long-distance  cable  with  paper  in-^ 

sulation;  right — cross-sectionj  below — cutaway  view. 
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Figure  4,  Eight -p:air  TF  long-distarice  cable  with  styroflex. 
insulation. 

Figure  5*  Sevepteen-pair  TF  long-distance  cable  with  coaxial 
tube  and  eight  TF  quadruple  lines;  above--cro5S- 
section;  bel6w--c.utaway  view. 

Figure  6,  Cross-section  of  a  four-tube  cable. 
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HUNGARY 


Medlum-Vpltage  Circuit  Breakers  in  the 
Electric  Ppver  Industry! 


[This  is  a  translation  of  an  article,  by  Aladar  Zim- 
mermannj  Director,  Electrid  Network  Service  (Villa- 
mos  Halazati  Szolgalat),  in  Villamossag,  Vol  VII, 

No  7,  July  1959j  Budapest,  pages  199-207;  CSO: 
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In  the  years  following  the  war  our  electric  power  dis-^?  yT.-- 
tribution  installations  and  high-voltage  lines  multiplied 
very  rapidly.  Production  and  distribution  of  electric  power 
vastly  increased  through  the  connection  of  new  industrial 
plants  and  a  large  number  of  other  consumers  into  the  electric 
network.  These  events  raised  serious  problems  in  the  system¬ 
atic  development  of  modern  power-distributing  equipment. 
Short-circuit  power  has  also  increased  along  with  the  power 
lines,  thereby  raising  the  need  for  more  reliaoility  and 
safety. 

Unfortunately,  there  was  no  similar  advancement  in  the  ap¬ 
paratus  field,  although  the  two  problems  are  inseparable  from 
the  technical  viewpoint.  The  unfavorable  effects  caused  by 
this  deficiency  have  impeded  the  operation  for  a  long  time. 

In  the  maintenance  of  electric  power  lines,  the  high- 
voltage  circuit  breaker  is  one  of  the  most  important  instal¬ 
lations.  In  bringing  our  power  distribution  up  to  date  or 
renewing  obsolete  equipment,  it  is  a  prerequisite  that  the 
manual  or  remote-controlled  circuit  breakers  operate  reliably 
by  swiftly  breaking  the  path  of  short  circuits,  thus  removing 
the  undesirable  short-circuit  loads  from  the  line.  The  cir¬ 
cuit  breakers  used  should  withstand  the  dynamic  and  thermal 
effects  of  the  short  circuits  without  any  damage.  In  our 
power  stations  many  of  the  presently  used  circuit  breakers 
cannot  suitably  serve  this  purpose. 

Consequently,.,  the  development  of  circuit  breakers  is  a 
very  important  problem.  There  is  still  a  lot  of  obsolete 
equipment  being  used  itfhos?  technical  characteristics  are  only 
approximately  known  or  entirely  unknown*  For  instance,  on 
some  of  the  old  circuit  breakers  the  interruption  capacity  is 
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not  known,  although  it  is  essential  in  the  operation  of  modern 
power  lines.  The  same  unfortunate  situation  prevails  on  some 
of  the  newly  Installed  circuit  breakers  as  well. 

The  fact  that  our  presently  used  circuit  breakers  do  not 
stand  up  to  the  requirements  does  not  imply  that  we  are  put¬ 
ting  the  blame  entirely  on  the  manufacturers  of  these  elec¬ 
tric  apparatuses.  These  factories  could  not  possibly  have 
produced  the  above-mentioned  equipment  in  a  sud table’' quality 
when  they  lack  adequate  and  universal  testing:  standards. 

The  general  requirements  of  the  power  enterprises  con¬ 
cerning  circuit  breakers  are  recapitulated  in  the  following 
discussion. 

The  disadvantage  of  not  knownng  the  capacity  of  a  consider- 
able  portion  of  our  presently . employed  circuit  breakers  can 
only  be  eliminated  by  gradually  replacing  the  obsolete  instal¬ 
lations  with  reliably  tested  and  proven  products.  At  the  ' 
present  time,  our  factories  are  still  delivering  circuit 
breakers  which  have  not  been  tejsted  under  actual  short- 
circuit  conditions,  thus, making  the  value  of  their  specifica- 
tions  very  questionable.  It  is  absolutely  essential  that 
these  factories  turn  out  mass-produced  and  subsequently  test¬ 
ed  circuit  breakers  proved  at  short-circuit  test  stations. 


voltage,  level  was  approved  about  ten  years 
ago,^  The  previously  used  30-kilovolt  level  has  been  mentioned 
in  the  standards  only  as  a  tolerated  but  other  wise  obsolete 
value.  Today  the  35”kilovolt  level  has  been  adopted  on  all 
medium-voltage  lines  except  on  the  30-kilovolt  line  of 
Budapest,  In  spite  of  this  fact,  all  the  equipment  installed 
on  the  35-kilovolt  lines  has  been  designated  by  a  nominal 
voltage  of  30  kilovolts,  proving  that  the  manufacturers  have 
apparently  disregarded  the  standard  specifications.  Many  of 
the  maior  breakdo'wns  were  traced  back  to  this  fact,  showing 
that  we  mufet  take  urgent  measures  to  put  an  end  to  this  pooi* 
manner  of  operating.  We  have  to  not  here  that  paragraph  III.l 
manual  entitled  "Installation  and  Maintenance  of  Highr 
Voltage  Circuit  Breaker^'  (Nagyfeszultsegu  megszakitok, 
szerelesi,  uzembehelyezesi  es  karbantartasi  utasitasok), 
issued  by  the  TRANSZVILL^  [Transformer  and  Electric  Appliance 
Factory]  on  1  July  1957j  state  the  followings  "The'  operating 
voltage  of  the  power  line  shall  not  exceed  the  nominal  test- 

percent,  as  posted  on  the  label 
attached  to  the  enclosure  of  the  circuit  breaker,"  This  cor- 
resppnds  to  3M-.5  kilovolts  in  the  case  of  a  30-kilovolt  cir- 
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cuit  breaker.  However,  thd  national  standard  No  HSz  9250- 
5^  R  permitted  the  use  of  30-kilovolt  equipment  up  to  38.5 
kilovolt  maximum  voltage.  This  contradiction  proves  that  the 
30-kilovolt  circuit  breakers  are  regularlj^  overloaded  beyond 
the  manufacturer's  specifications.  ■  . 

Ih  reducing  the  number  of  breakdowns,  the  recloser  is  one 
of  the  most  effective  devices.  According  to  domestic  and 
foreign  statistics,  about  70  to  75  percent  .of  the  breakdowns 
can  be  prevented  by  Using  reclosers.  In  establishing  auto¬ 
matic  reclosure,  it  is  a  prerequisite  to  have  adequate  circuit 
breakers.  This  primarily  refers  to  the  circuit  breakers 
accomplishing  line  closure  and  their  drives^  because  these 
are  subject  to  the  heaviest  stresses. 

The  first  fast-acting  reclossrs  were  introduced  in  1955  ^n 
our  medium-voltage  lines.  Since  that  time  our  recloser 
technique  has  shown  marked  progress.  About  l8  central  and 
20  line  reclosers  were  working  on  our  medium-voltage  lines ^ in 
addition  to  those  installed  in  1958.  The  number  of  operating 
cycles  was  1,206  of  which  95^—78  percent--were  successfully 
achieved.  An  average  circuit  breaker  operated  32  times,  most¬ 
ly  during  the  four  summ.er  months.  On  some  stations,  the 
two  standard  circuit  breakers  operated  200  times  during  the 
same  period,  practically  once  a  day. 

However,  the  extensive  usege  of  the  reclosers  has  been  hin¬ 
dered  by  the  fact  that  our  medium-voltage  circuit  breakers 
do  not  satisfy  the  requirements  set  forth  by  modern  reclosing 
techniques.  We  are  referring  to  the  fact  that  in  the  event  ' 
of  a  line  reclosure  the  circuit  breaker  has  to  interrupt  the 
line  twice  in  succession. if  a  sustained  short-circuit  load 
is  present.  On  the  presently  used  OTKF  (manufactured  by  the 
Ganz  Enterprise)  and  OM  (made  by  TRANSZVILL)  oil-free  breakers 
and  the  VK  expansion-breakers,  the  quenching  chamber,  owing 
to  its  present  construction,  is  not  capable  of  interrupting 
the  nominal  cutdff  power  in  the  even  of  an  unsuccessful  cir¬ 
cuit  breaking.  It  is  true,  however,  that  this  has  not  yet 
been  guaranteed  by  the  manufacturers.  On  the  PTK  (made  by 
Ganz)  pneumatic  circuit  breaker,  the  capacity  of  the  air-tank 
was  not  sufficient  to  provide  the  pressure  for  the  in-out-in 
cycle.  Some  factories,  such  as  the  Klement  Gottwald  Works 
and  TRANSZVILL,  have  already  developed  new  models  of  the 
above-mentioned  FTK  and  OM  circuit  breSkers  capable  of  re¬ 
closing  three-phase  lines;  these  new  products  have  been  suc¬ 
cessfully  tested  in  Behovice,  Czechoslovakia.  The  new  models 
were  only  prototypes;  as  far  as  we  know,  mass-production  should 
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have  been  started  in  the  second  half  of  the  year.  However, 
according  to  the  latest  available  information,  the  Element 
Gottwald  Works  will  acknowledge  orders  only  for  1962  for  the 
new  PTK  circuit  breaker.  It  is  important  that  all  manufac* 
turers  start  mass-producing  all  current  developments  as  soon 
as  possible  and  at  the  safee  time  eliminate  old  and  obsolete 
products  at  least  on  the  domestic  market. 

To  meet  the  increased  demands  in  the  application  of  three- 
phase  reclosers,  not  only  the  circuit  breakers  but  also  their- 
drives  must  be  of  high  quality.  According  to  past  experience, 
the  best  drives  for  three-phase  reclosers  are  the  motor- 
cound  spring  action  drive  and  the  pneumatic  drive.  The  drives 
of  the  PTK  and  other  expansion  breakers  are  the  most  adaptable 
because  they  were  made  or  converted  for  that  special  applica¬ 
tion,  However,  the  air-drive  of  the  expansion-breaker  is 
rather  slow;  therefore,  it  is  not  recommended  for  short 
idling  cycles.  The  manually  wound  spring  action  drive  (made 
by  TRANSKVILL)  suffers  from  frequent  failures  (some  of  the 
parts  break)  and  it  is  not  adaptable  for  remote  control. 

In  recent  years  the  need  has'  arisen  for  reclosing  circuit 
breakers,  to  be  installed  on  open-air  20-kilovolt  poles.  The 
20-kilovolt  lines  are  arranged  in  a  radial  manner  with  many 
T-shaped ' branches.  Any  one  of  these  radial  line  branches  can 
be  cut  off  only  by  the  circuit  breaker  located  at  the  power 
station,  A  short-circuit  on  any  of  the  T-branches  would 
leave  the  whole  radial  system— and  consequently  all  associated 
consuming  districts— without  power.  If,  however,  reclosers 
were  installed  in  some  more  important  T-branches  whereby  an 
adequate  solution  would  be  provided  for  minor  line  de-^ects, 
the  main  circuit  breaker  .at  the  power  station  would  only 
operated  if  the  main  line  had  been  short-circuited.  The 
situation  would  further  improve  if  these  pole-mounted  circuit 
breakers  were  also  adaptable  for  reclosures  of  relatively  long 
(3-mlnute)  idling  cycles.  In  this  case,  the  maintenance  men 
would  not  have  to  go  to  the  scene  to  reclose  the  circuit- 
breakers  involved.  In  1955  the  TRANSZVILL  promised  to  start 
in  1956  the  production  of  20~kilovolt  pole  mounted  circuit 
breakers  capable  of  reclosure  and  having  a  large  quenching 
chamber;  this,  however,  has  not  been  achieved  yet.- 

On  and  off  switching  on  the  main  lines  occurs  quite 
frequently  under  normal  load  conditions  because  of  the  above- 
outlined  network  configuration  in  the  system  of  operation; 
in  the  same  time,  short  circuits  are  very  infroquent.  It 
would  be  more  economical  to  use  sectioning  switches  at  these 
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places  to  handle  normal  load  variations,  while  short-circuit 
protection  could  be  achieved  by  means  of  high-voltage  protec¬ 
tive  devices.  New  types  of  sectioning  switches  and  high- 
voltage  protective  devices  have  recently  been  developed  by 
the  Research  Institute  for  the  Electric  Industry  (Villamosi- 
pari  Kutato  Intezet).  Surprisingly  good  results  have  been 
obtained  by  Short-circuit  tests  at  the  test  station  of 
Behovice.  AS  far  as  we  know,  mass-production  has  already 
been  started  Sit  the  TRANSZVILL  tmder  the  supervision  of  the 
Research  Institutec  Howevei*,  we  do  not  know  the  present 
state  of  development  of  the  sectioning  switches 5  the  Ministry 
of  Metallurgy  and  Machine  Industry  (Koho-  es  Gepipari 
Kiniszterium)  also  has  still  to  decide  to  whom  to  assign  the 
project.  We  have  also  been  informed  about  a  new  pneumatic 
sectioning  switch  developed  by  TIUlNSZVILLj  linfortunately,  we 
have  no  further  nexi^s  about  their  production* 

We  have  to  give  some  attention  to  primary  cutoff  switches, 
because  a  large  percentage  of  our  medium-voltage  stations 
have  been  equipped  with  this  protective  device.  The  presently 
used  primary  cutoff  switches  have  two  basic  deficiencies-- 
particularly  those  recently  delivered.  First,  their  operation 
is  inaccurate.  The  reason  is  that — on  the  basis  of  a  recent 
patent — one  of  the  two  normally  snapping  nips  has  been 
eliminated  on  the  timing  mechanism  and  a  thinner  toothed 
wheel  has  been  introduced,  where  by  the  rachet  drive  can 
easily  slip  and  the  switch  acts  faster  than  the  preadjusted 
time.  The  other  deficiency  is  inadequate  thermal  stability. 
Generally,  the  thermo-current  of  the  primary  cutoff  switches 
is  60  I^.  As  can  be  seen,  this  figure  is  not  sufficient  in 
many  cases.  As  far  as  we  know,  the  Ganz  Switching  Apparatus 
Enterprise  (Ganz  Kapcsolo-  es  Keszulekgyar)  has  already 
developed  a  new  primary  cutoff  switch  based  on  the  recommen¬ 
dations  of  the  Power  Station  of  Budapest  (Budapesti  Elek- 
tromos  Muvek) ,  which  eliminates  both  of  the  above-mentioned 
deficiencies.  However,  mass  production  of  the  new  switches 
has  not  yet  been  started.  We  take  advantage  of  this  oppor¬ 
tunity  to  urge  the  competent  enterprises  to  go  ahead  \d.th 
this  project  as  soon  as  possible. 

Short-circuit  tests  have  been  carried  out  on  domestic  cir-J 
cuit  breakers  on  three  occasions  at  the  test  station  of 
Behovice.  Generally,  the  tested  products  have  been  found 
satisfactory.  Although  the  last  tests  were  made  about  nine 
months  ago,  there  still  has  not  been  any  decision  on  the  mass 
production  of  these  important  items.  Some  types  could  be 
ordered  immediately,  but,  owing  to  xmfavorable  delivery  terms. 


we  cannot  count  on  these  products  in  the  near  future.  In  the 
past,  power  enterprises. have  complained  that  circuit  breaker 
orders  have  only  been  acknowledged  for  tv;o  to  three-year 
deliveries,  thus  considerably  delaying  their  .planning  and 
line-development  work.  The  competent  authorities  should  in¬ 
vestigate  the  cause  of  these  delays. 

ye  also  have  to  deal  with  the  problem  of  spare  part  sup-“ 
plies.  It  is  a  well-ioiown  fact  thet  the  varioneveircuit 
breaker  parts  have  different  life  spa.ns.  Spme/bfv.t^  are 
subject  to  heavy  operational  stresses  while  others  frequently 
have  to  be  replaced  because  of  inadequate  material  quality 
or  production  inaccuracy,  Jf  we  had  a  sufficient  spare  part 
supply,  defective  circuit  breakers  could  be  repaired  and  put 
back  into  operation.  Heretofore,  the  factories  have  refused 
to  provide  spare  parts,  although  in  our  opinion  this  v/ould 
not  constitute  an  additionaL  load  on  their  production. 

Another  problem  is  changing  the  quenching  liquid  in  the  •  • 
Circuit  breakers.  At  present  we  neither  have  even  the  ap¬ 
proximate  data  necessary  to  determine  the  life  span  of 
quenching  liquids  (oils,  expansions,  etc.)  nor  can  we  deter¬ 
mine  the  influence  of  the  operational  circumstances  on  the 
time  needed  to  renew  these  liquids,.  We.  have  encountered  quite 
different  opinions  in  the  industry  concerning  this  question, 
although  it  would  be  better  to  establish  an  optimal  common 
view  by  taking  relability  and  economy  factor?;  into  considera- 
tioue^  According  to  the ’manufacturer’ s  specification,  the 
circuit  breakers  should  be  serviced  and  the  oil  changed  after 
two  to  three  nominal  short-circuit  occurrences^  this  would 
mean  that— owing  to  the  previously  mantioned  high  average  num¬ 
ber  of  reblosures — the  breakers  must  be  disassembled  almost 
every- other  day;  this,  of  course.,  cannot  be  taken  seriously. 

We  suggest  that  the  Research  Institute  for  the.  Electrical  : 
Industry  include  this  problem  in  their  development  work. 

We  also  have  to  establish  a  c.ommon  practice  in  maintaining 
the  circuit  breakers  and  other  protective  devices.  In-  our 
opinion,  the  best  way  would  be  to  form  a  committee  of  experts 
made  up  of  both,  producers  and  customers  . to  work  put  the  uni¬ 
versal  maintenance  principles  for  domestic  circuit  breakers. 

In  recent  years,  the  quality  of  our  circuit  breaker  produc¬ 
tion  has  considerably  improved.  One  of  the  reasons  was  that 
the  factories  have  turned  to  producing  a^  small  number  of 
proven  types.  In  eliminating  the  deficiencies,  considerable 
experience  was  gained  by  making  the  same  types  for  a  prolonged 
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period  of  time.  On  the  other  hand,  efforts  to  develop  new 
products  were  heavily  curbed.  As  we  mentioned  before,  some 
new  circuit  breaker  types  have  been  developed  and  tested  in 
laboratories  and  at  shSrt-cifcuit  stations,  but  their 
mass  production  has,  been  repeatedly  delayed.  The  .-Electric 
Power  Department  of  the  Ministry  of  Metallurgy  and  Machine 
Industry  should  encourage  development  projects  by  paying  in¬ 
centive  bonuses  out  of  a  fund  to  be  established  for  this 
purpose;  mass  production  of  the  already  developed  and  tested 
products  shoiild  also  be  stressed. 

The  fact  that  the  factories  usually  do  not  disdlose  their 
program  to  the  power  companies  has  frequently  caused  confusioh 
in  building  new  installations,  not  to  mention  the  considerable 
delay  caused  by  extended  delivery  terms  owing  to  production 
changes.  The  factories  should  inform  the  customers  from 
time  to  time  about  production  problems  and  new  developments. 


Naturally,  we  are  aware  of  the  fact  that  the  factories 
alone  cannot  cope  with  the  requirements  of  circuit-breaker 
production.'.  The  consumer  enterprises r should  maintain  a  per¬ 
manent  and  close  contact  with  the  manufacturers;  their  ex¬ 
periences  should  be  statistically ' recorded  by  pointing  out 
the  exact  causes  and  types  of  failures  and  defects.  This 
statistical  information  should  eventually  be  made  available 
to  the  manufacturers.  We  therefore  pledge  here  full  cp- 
operation  on  the  part  of  the  Electric  Network  Service, 

In  the  future  we  want  to  stress  the  importance  of  proper 
maintenance  of  our  medium-voltage  circuit  breakers.  This  ser¬ 
vice  will  be  performed  by  circuit-breaker  shops  and  mobile 
repair  groups  now  being  organized.  Two  maintenance  shops 
will  be  set  up  in  the  major  districts;  one  for  the  Power 
Enterprise  of  Northern  Dunantul  in  Gyor  (Eszakdunantuli 
Aramszolgaltato  Yallalat)  and  one  for  the  Power  Enterprise  of 
Northern  Hungary  in  Eger  (Eszakmagyarorszagi  Aramszolgaltato 
Vallalat) ,  The  concrete  and  numerical  data  gathered  by  them 
will  provide  valuable  material  for  the  development  of  new 
products  or  improving;  the  present  ones. 

Finally,  we  repeat  here  the  need  for  a  domestic  short- 
circuit  test  station  whereby  our  apparatus  and  circuit  breaker 
production  and  development  would  be  considerably  promoted. 

This  test  station  could  widen  the  scope  of  type  tests  and  type 
selections,  which  in  turn  would  be  very  favorable  for  both  the 


factories  and  consumers  and  consequently  for  the  nation's 
economy. 

After  a  satisfactory  quality  is  achieved  for  all  domestic 
circuit  breakers,  our  aim  will  be  to  work  out  general  speci¬ 
fications  for  the  application  of  the  various  types  and  models. 
This  will  be  a  great  help  to  power  station  designers  in  mak¬ 
ing  the  installations  more  economical  and  reliable. 

Summarizing  the  above,  we  present  the  followihg  suggestion^ 
for  prompt  measures  to  be  taken  concerning  ohr  brircuit  breaker 
production t 

1)  The  Bureau  of  Standards  should  issue  new  compulsory 
standards  superseding  the  old  standard  drafts  of  1956, 

2)  All  the  protective  equipment  currently  produced  for  a 
30-kilovolt  nominal  value  should  be  immediately  superseded 
by  35-kilovolt  units, 

3)  All  circuit  breakers  and  their  drives  should  be  made, 
adaptable  for  three-phase  line-reclosure  and  out-in-out  cycle 
switching.  It  is  particularly  urgent  to  develop  a  new  motor- 
wound  drive  in  conjunction  with  the  OM  type  oil-free  reclos¬ 
ing  circuit  breaker. 

The  20-kilovolt  open-air  pole-mounted  circuit  breaker 
and  its  reclosing  version  adaptable  for  long  idling  cycles 
should  be  prepared  for  mass-production  as  soon  as  possible, 

5)  Primary  cutoff  sv/itches  should  be  desinged,  tested,  and 
manufactured  with  the  following  properties:  independent  charac¬ 
teristics,  small  leakage  field,  and  short-circuit  reliability, 

6)  Delivery  conditions  on  circuit  breakers  should  be  re¬ 
examined  and  readjusted  to  more  reasonable  terms,  VJe  also 
suggest  that  our  domestic  supplies  be  made  independent  of 
exports  5  preparations  should  also  be  made  for  making  more  re¬ 
serve  parts  available  for  replacement  and  repair. 

7)  Standard  maintenance  principles  should  be  worked  out 
by  a  committee  of  experts  for  the  various  circuit-breaker 
types. 

8)  An  order  should  be  issued  for  accurate  statistical  re¬ 
cording  of  breakdown  cases  at  the  power  stations  and  other 
industrial  establishments  (mines,  etc,),  thus  enabling  the 
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manufacturers  to  better  evaluate  their  products  and  improve 
on  new  de signs „ 

9)  Last  but  not  least 3  we  urge  the  establishment  of  a  do¬ 
mestic  short-circuit  test  station,  without  which  our  products 
will  still  be  characterized  by  unreliability  and  delay  in  spite 
of  the  costly  one-a-year  test  abroadu 


Remarks 


Jeno  Lajthay,  President  of  the  Technical  Receiving  Biireau 
(Muszaki  Atveteli  Ba.zottsag) ; 

First  I  shall  deal  briefly  with  the  most  frequent  failures 
of  medium-voltage  circuit  breakers  at  the  OVITj  [National  Elec¬ 
tric  Power  Transmission  Line  Enterprise],  and  then  I  shall 
discuss  the  possible  solutions  of  some  of  the  principal  prob¬ 
lems  in  improving  the  quality  of  our  products. 

The  failures  I  will  cite  first  may  not  seem  to  be  essential; 
however,  from  the  maintenahce  viewpoint  it  cannot  be  ignored 
that  apparatus  breakdowns  have  represented  69  percent  in 
1957  and  57  percent  in  1958  of  all  breakdowns  recorded  at 
OVIT  stations. 

Generally  we  have  had  .good  experiences  with  the  OTKF  35/501 
small  oil  chamber  equipped  circuit  breakers.  A  frequent  fail¬ 
ure  has  been  the  slackening  of  the  quenching  chamber  casting, 
mostly  on  circuit  breakers  cast  with  a  sulphuric  filling  com¬ 
pound.  Among  the  manu.fac taring  and  mounting  mistakes,  we 
could  mention  the  complete  lack  of  the  breathing  path  normal¬ 
ly  provided  for  the  expanding  quenching  chamber  (the  horizon¬ 
tal  bore  on  the  securing  bolt  of  the  upper  breathing  path  was 
omitted  or  the  boring  was  done  at  the  wrong  height).  The 
casting  which  holds  the  lower  poppet  contact  of  the  circuit 
breaker  is  porous  in  many  cases,  causing  a  constant  oil  leak. 

The  PTK  201  and  6OI  pneumatic  circuit  breakers  usually 
work  well,  although  sometimes  we  have  encountered  flash  arcs 
through  the  textile-bakellte  arms,  as  in  the  case  of  the 
power  station  at  So j tor  a  The  new  arms  Installed  have  a  more 
favorable  insulation  resistance,  higher  than  1,500  megohms. 

The  pressure-controlled  capacitors  on  the  MS  20  type  of  acti¬ 
vator  units  have  sparked  through  quite  frequently;  replace- 


ment  was  a  problem  because  this  type  had  been  discontinued 
long  ago.  In  the  same  unit  the  slider  on  the  activator  level 
.sometimes  slips  off  the., tip.  of  the  valve  and  does  not  release 
the  valve  whep  energized.  The  contact  surface  of  the  slider 
leaning  against  the  value  stud  is  too  small;  the  abrasive 
wear  of  this  surface  creates  a  longitudinal  force  which  tends 
to  push  the  slider  off  the  tip  of  the  valve,  resulting  in 
faulty  operation.  In  the  receiving  department  we  have  re;iect- 
ed  cirouit  breakers  for  other  minor  ddfects  as  well. 

According  to  the  reports,  the  R  62'M-b  and  c  expansion  cir¬ 
cuit  breakers  performed  satisfactorily  in  the  past  two  years. 
One  of  the  major  production,  mistakes  was  the  improper  forma¬ 
tion  of  the  poppet  contacts,  which  impaired  the  lower  contact¬ 
making,  causing  overheating  and  fusion  between  the  contacts 
and  leading  to  serious  breakdowns*  On  the  older  types,  the 
poppet  contacts  were  made  of  brass  or  copper. 

.  The  newly  introduced  contact  materials  (carbide  inserts) 
have  a  much  longer  lifetime,.  •  A  further  shortcoming  is  that 
the  so-called  head  casting  of  the  circuit  breakers  have  not 
been  adequately  cleaned  of  the  molding  sand.  Owing  to  the 
inevitable  trembling  during  the  operation,  the  sand  grains 
have  fiallen  into  the  mechanism, -causing  dirt  deposits  and 
•'seizure,"  We  have  discovered  defects  on  the  lower  activat¬ 
ing  hollow  shaft  of  the  circuit  breakers  as  well,  probably 
resulting  from  assembly  mistakes.  It  would  be  desirable  to 
seal  the  air  cylinder  or  at  least  reduce  the  opening  to  pre¬ 
vent  the  entrance  of  foreign  matter. 

Although  most  of  the  above-mentioned  deficiencies  have 
already  been  corrected,  instead  of  just  curing  symptoms  we 
have  to  take  comprehensive  organizational  measures  to . satis¬ 
fy  the  demands  of  the.  power  stations.  - 

The  fact  that  the  projects  of  making  the  various  larger 
electric  machine  types  used  by  the  power  enterprises  were 
assigned  to  one  enterprise  per  type  has  proved  very  economi¬ 
cal,  although,  owing  to  this  monopolistic  policy,  some  new 
deficiencies  have  develope.d,.  as  follows; 

In  the  lack  of  competition  .the  factories  have  primarily, 
served  their  own  interests  instead  of  that  of  their  customers, 
the  maintenance  and  operating  enterprises..  However,  from  the 
viewpoint  of  the  national  economy  ,  supplying  hhe  power  enter¬ 
prises  is  more  important  than .the  production  economy. of  any 
factory. 
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This  monopolistic  policy  of  the  factories  resulted  in  the 
fact  that  a  tendency  developed  to  replace  customer  acceptance 
inspection  with  technical  certificates.  It  is  evident  that 
the  quality  control  man  supervised  by  the  management— -both 
having  a  financial  interest  in  fulfilling  the  plan— will  not 
judge  the  quality  of  the  product  as  conscientiously  as  would 
a  representative  of  the  operating  enterprise,  whose  interest 
lies  in  trouble-free  operation  of  the  same  product* 

If  we  really  want  to  get  to  the  core  of  the  problem,  we 
have  to  raise  the  question  of  constant  supervision  of  the 
production  v/hich  precedes  the  quality  control.  This  method 
was  adopted  long  ago  in  export  orders  and  in  mbst  branches 
of  machine  production.  So  far,  the  eleCtric  power  industry 
has  been  the  only  exception. 

Cooperation  between  factories  has  been  very  poor  in  ex-^ 
chariin^  experiences  concerning  construction  errors,  corrosion, 
etc,,  although  this  should  eventually  be  the  basis  of  design 
improvements. 

The  factories  are  also  poorly  informed  about  the  customers* 
requests  resulting  from  the  advancement  of  power  installations 
and  the  increasing  short-circuit  power.  For  instance,  at 
some  OVIT  substations  the  inadequate  power  capacity  of  the 
medium-voltage  circuit  breakers  has  delayed  the  installation 
of  new  heavy-duty  transformers  which  would  have  met  the  in¬ 
creasing  power  needs  by  decreasing  the  electrical  losses. 
According  to  the  latest  specifications,  the  400  to  600  mega¬ 
volt  ampere  circuit  breakers  are  no  longer  suitable  in  con- 
junctioxi  with  transformers  rated  at  3^  megavolt  amperes.  If, 
for  instance,  we  assume  a  short-circuit  power  of  250  mega¬ 
volt  amperes  on  the  120-kilovolt  side  of  the  power  station, 
the  short-circuit  power  is  728  megavolt  amperes  on  the  medium- 
voltage  busbar  of  the  two  parallel  connected  3^”niegavolt  am¬ 
pere  transformers.  Since  the  shof t-circuit  power  is  constant¬ 
ly  increasing  on  the  nation's  power  mains,  along  with  trans¬ 
former  capacities,  the  1,000-Fegavolt  ampere  prototypes  of 
the  medium-voltage  circuit  breakers  should  have  already  been 
made  available,  of  course  with  a  reclosing  option.  If  there 
were  better  cooperation  between  the  factories  and  the  operat¬ 
ing  enterprises,  we  would  not  have  to  fear  that  the  economic 
advancement  of  the  nation's  power  supplies  would  be  hindered 
by  a  lack  of  appropriate  medium-voltage  circuit  breakers. 

Furthermore,  the  operating  enterprises  are  not  adequately 
eqtiipped  with  technical  instruction  material,  detail  drawings. 
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and  spare  parts  indispensable  for  proper  maintenance.  The 
inadequate  part  supply  inevitably  leads  to  the  method  of 
taking  the  necessary-  replacement  parts  out  of  otherwise 
finished  and  workable  apparatuses* 

The  above-listed  organi^atipnal  deficiencies  can  be  elimin¬ 
ated  ,  by  the  following  measuresi 

-  Introduction' of  produc  tion  control  v  ,  .  ' 

Acceptance  indpectj.ons  according  to  the  most?rigorpus  ^ 

‘  standards  ■  • 

Organization  of  exchange  of  experiences  between  the 
factories  and  the  operating  enterprises 

Assignment  of  product  modification  and  development  prob- 
.  lems  to  the  same  department  within  a  factory 

Production  control  and  acceptance  inspections  could  be 
handled  by  a  specially  organized  service  group  under  the  super¬ 
vision  of  the  OVIT  and  the  five  main  rural  power  enterprises 
(as  in  the  VIKASZ' [not  identified]3) , 

The  exchange  of  experiences  could  be  undertaken  by  the 
Technical  Acceptance  Committee  of  the  respective  industrial 
branch,  with  the  collaboration  of  factory  delegates.* 

A  special  committee  should  be  formed  by  the  competent 
authorities  of  the  Ministry  of  Metallurgy  and  Machine  Industry 
and  the  Ministry  of  Heavy  Industry  (Nehezipari  Miniszterlum) , 
with  the  occasional  participation  of  eertaiji  research  insti¬ 
tutes,  New  designs  and  modifications  of  old  types  would  not 
be  permitted  without  the  approval  of  this  committee. 

In  ar3?angjng  this  meeting,  the; purpose  of  the  Hungarian 
Slectrotycbnical  Society  (Magyar .Mektrotechnikai  Egyesulet) 
was  to  provide  a  forum  for  the  nation’ s  power  distributing 
enterprises.  The  suggestions  and  recommendations. of  these 
enterprises  will  pave  the  way  for  future  achievements  based 
on.  their  15  years  of  technical  experience, 

Robert  Bakos  Szabo,  Associate  Scientist  of  the  Electrical 
Power  Research  Institute  (Villamosenergetikai  Kutato 
Intezet) 

It  is  a  well  known  fact  that  the  cutoff  power  of  high- 
voltage  circuit  breakers  is  considerably  influenced  by  the 
voltage  present  at  the  moment  of  cutoff  between  the  circuit 
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breaker  terminals.  This  voltage  has  been  called  recurrent 
voltage,  according  to  the  MSz  1589  T  standard  draft  entitled, 
"High  Voltage  Circuit  Breakers. 'I  The  recurrent  voltage  has 
two  cpmpbi  ents — recurrent  voltage  of  the  opetational  frequen¬ 
cy  and  superimposed  transient  voltage,  Thusj  the 
tion  of  the  resultant  recurrent  voltage  is  determined  by  both 
the  power  line  and  the  circuit  breakers*  It  is  useful  to 
separate  the  two  factors  in  our  investigation!  in  the  first 
step  it  is  also  customary  to  ignore  the  effect  of  toe  cir-'^ 
cuit  breakers.  In  this  case  we  might  apeak  of  independent 
rfecurrent  voltage,"  which  is  exclusively  determined  by  the 
line  parameters — Inductance,  capacitance,  and  resistance, 

We  assume  that  in  the  line  section  being  examined  an  ideal 
circuit  breaker  is  working,  which  produces  a  zero  arc  voltage; 
the  aftercurrent  is  also  zero  after  the  cutoff,  which  occurs 
exactly  when  transiting  the  zero  line. 

The  Independent  recurrent  voltage  determined  by  the  line 
parameters  at  the  location  of  any  of  the  line's  circuit 
breakers  is  among  the  major  characteristic  data  to  be  con¬ 
sidered  in  selecting  a  circuit  breaker.  At  these  points,  tne 
independent  recurrent  voltage  csuinot  be  more  than  the  speci¬ 
fied  maximum  characteristic  recurrent  voltage  of  the  circuit 
breaker. 

The  recurrent  voltage  is  usually  expressed  in  terms  of  toe 
transient  frequency  determined  by  the  line's  resonance  fre¬ 
quency,  However,  this  figure  alone  does  not  fully  describe 
the  recurrent  voltage  and  the  circuit  breaker's  capacity  limit, 
VJe  therefore  have  to  consider  another  parameter;  the  peak 
factor,  which  is  the  quotient  of  the  maximum  recurrent  volt¬ 
age  and  the  peak  value  of  the  line  resonance  frequency  compon¬ 
ent,  In  the  case  of  an  ideal  circuit  breaker  with  no  attenua¬ 
tion,  the  peak  factor  is  equal  to  2,  Considering  toe  ever¬ 
present  resistance— thus  a  finite  attenuation  on  the  line— 
the  peak  factor  is  always  less  than  2,  In  most  cases  it  falls 
between  1,4  And  1.6 — very  seldom  to  1,8. 

The  recurrent  voltage  can  also  be  described  by  the  recur¬ 
rence  speed  expressed  in  volts  per  mill! -second.  Physically, 
this  represents  the  spped  of  the  voltage  recurrence  between 
the  circuit  breaker  terminals.  Neither  the  resonance  frequen¬ 
cy  nor  the  recurrence  speed  cano  fully  describe  the  behavior 
of  toe  circuit  breaker  except  in  the  special  case  where  we 
ignore  the  attentuat ion— namely,  the  series  and  parallel  re¬ 
sistances  in  the  network.  In  this  latter  case,  the  peak 
factor  is  2.  Naturally,  the  resonance  frequency  can  be  con- 
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verted  to  recurrence  speed  and  vice  versa.  We  also  have  to 
assume  in  the  above  case  that  only  one  frequency  is  present 
on  the. line.  In  most  cases,  however,  line  measurements  are 
carried  out  in  the  presence  of  more  than  one  frequency.  In 
this  case  the  graphic  method  is  very  helpful,  as  described 
in  the  standard  draft  MSa  1589  T  entitled,  "High-Voltage 
Circuit  Breakers."  This  method  is  identical  with  that  speci¬ 
fied  by  the.  International  Electrical  Commission,  providing  a 
graphic  process  to  replace  multi-frequency  or  even. aperiodic 
curves  with  equivalent  singls'-frequency  curves.  In  bur 
tice  we  accept  the  definition  described  in  the  abbye-mentioned 
standard  draft-.  The  resultant  equivalent  curves  in  turn  are 
characterized  by  either  the  peak  factor  and  che  resonance 
frequency  or  the  peak  factor  and  the  recurrence  speed. 

What  is  the  actual  purpose  of  measuring  the  recurrent  vol¬ 
tage  from  the  viewpoint  of  the  line  or  the  circuit  breakers. 

It- is  known  that  the  cutoff  power  of  a  circuit  breaker,  as 
a  function  of  the  recurrent  voltage  parameters,  has  decreas¬ 
ing  characteristics--a  high  peak  factor  and  a  high  resonance 
frequency  is  always  accompanied  by  a  lower  cutoff  power. 

This  means  that  when  the  safety  factor  of  the  recuri'ent  vol¬ 
tage  is  increased,  the  circuit  breaker’s  cutoff  power  de¬ 
creases.  The  function  between  the  recurrent  voltage  and 
cutoff  power  should  be  plotted  on  an  experimental  basis. 
However,  this  work  can  only  be  accomplished  at  a  short- 
circuit  test  station  (probably  to  be  erected  in  Zuglob) ,  wnich 
would  make  it  possible  to  record  the  above-described  charac- 
■  teristics  of  domestic  circuit  breakers. 

We  must  also  know  the  characteristics  of  the  line  itself— 
in  other  words,  the  recurrent  voltage  parameters  of  the 
planned  circuit  breaker  locations,  in  the  case  of  two  dlffer- 
.ent  line  configurations.  One  of  these  should  occur  when  the 
short-circuit  power  is  at  its  maximum,  the  other  when  the  re¬ 
current  voltage  parameters  are  at  a  maximum.  With’ the  aid 
of  the  line  and  circuit  breaker  characteristics,  we  should 
be  able  to  select  a  circuit  breaker  for  any  specific  point 
of  the  line,  and  if  this  circuit  breaker  can  withstand  the 
applied  stresses,  we  can  assume  that  it  would.  stan.d  up 
equally  well  under  similar  conditions  in  the  field. 

In  measuring  the  recurrent  voltage,  the  most  popular 
method  is  the  so-called  direct  method.  In  determining  the 
recurrent  voltage,  the  simplest  procedure  is  to  take  oscil¬ 
lograms  from  the  momentary  voltage  response  present  between 
the  circuit  breaker  terminals,  at  the  moment  that,  the  short- 
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circuit  is  being  disconnected  from  the  line.  No  special 
equipment  is  needed  for  thiC  experiment.  We  have  to  establish 
short  circuits  at  predetermined  poihts  of  the  line  and  then 
remove  them,  with  the  circuit  breaker  inserted  in  the  point 
to  be  investigated*  By  this  method  we  can  measure  the  ac¬ 
tually  present  recurrent  voltage,  determined  by  both  the  line 
parameters  and  the  specific  circuit  breaker.  This  voltage 
is  affected  by  the  circuit  breaker;  thus,  it  is  not  the  same 
as  the  Independent  recurrent  voltage  generated  by  a  ficti¬ 
tious  ideal  circuit  breaker  in  the  same  point  Of  the  line. 
Thus,  we  would  measure  different  recurrent  voltage  parameters 
with  different  cicUit  breaker  types  in  the  same  point  of  the 
line  and  v/ith  the  same  network  configuration*  ,  It  Would  be 
more  practical  to  measure  the  independent  recUfreht^  voltage, 
because  this  component  represents  the  lead  toward  the  line; 
However,  the  direct  method  is  usually  preferred  because  of 
its  extreme  simplicity,  in  spite  of  the  obvious  obstacles 
present  in  the  application.  The  conditions  should  be  care¬ 
fully  weighed  because  the  application  of  short  circuits  on 
a  line  always  constitutes  a  risk*  Short-circuit  tests  are 
therefore  used  very  seldom  on  operational  lines.  On  the  do¬ 
mestic  lines  the  permissible  highest  load  of  the  transformers 
limits  the  use  of  short-circuit  tests*  Experience  has  shown 
that  this  value  is  approximately  3  to  3^5  times  the  nominal 
load  current;  to  hold  the  current  at  this  permissible  value, 
suitable  line  impedances  must  be  inserted*  This  proves  that 
direct  short  circuits  cannot  be  used*  Naturally,  the  re¬ 
sults  obtained  correspond  to  the  short-circuiting  impedance 
and  not  to  the  live  power  line*  From  this  it  is  obvious^ that 
an  operational  line  cannot  be  "mapped"  by  establishing  direct 
short  circuits*  However,  the  direct  method  is  very  useful 
in  evaluating  the  results  obtained  by  other  indirect  methods. 
No  matter  which  type  of  measurement  \ie  choose  (injecting 
method,  resonance  method,  breaking  of  small  currents,  etc,), 
the  application  of  each  test  is  considerably  limited.  Exten¬ 
sive  and  true  recurrent  voltage  tests  at  every  planned  cir¬ 
cuit  breaker  location  can  only  be  carried  out  on  reduced 
scale  models* 

As  for  our  conclusion,  we  can  see  that  circuit-breaker 
characteristics  can  be  measured  only  at  a  high-power  short- 
circuit  test  station;  line  characteristics,  however,  can  be 
obtained  almost  exclusively  on  reduced-scale  models.  Our 
sincere  hope  is  that  both  the  test  station  and  the  model  will 
be  available  within  the  next  two  years,  whereby  the  systematic 
work  of  determining  recurrent  voltages  can  be  started  soon. 
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The  Electric  Power  Research  Institute,- has  .already  conducted 
occasional  measurement  to  .determine  the  recurrent  ^o^age  par¬ 
ameters.  Since  the  results  of  these^measureraents  have-not 
yielded  a  general  solution,  we  therefore  present  here.ci  deo 
cription  of  two  actual  tests. 

The.  Beasurement  shown  in  Figure  1  was  made  In  a  , spall  power 
plant  by  olsoonneotlng  .direct  short  circuits;  the  I 

surement  (Figure  2), was  carried  out  on  one  of  the  120/jp 
vSr-subshtlons  with  the  Injecting  method  bF  .iis=onneot-_ 

ing  indirect  short  circuits.  .  We  must  note  that  the  1-ine  , 

agl  was  removed  during  .the  application  of  the  injecting  method, 
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'ihe  FiOSciarch  Institute  for  the  iz.xtj'.- ju--  .lui.iuo  ijj. 
oped  a  sectioriinp  3V?itch,  years  ago,  whereby  it  became _^po3- 
sible  to  break  250  amperes  on  a  IC-kilovolt  line  or  IpO 
arnoeres  on  a  20-kilovolt  line.  In  the  quenching  criamDer^c 
this  sectioning  sv/itch,  the  thermal  effect  of  the^^arc  trig 
gers  a  strong  gas  flow  generated  by  tv/o  special  plates. 
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pole  halfway  open; 
kle-shaped  auxiliary 
f  &  sns.  pped  out;  cur- 
,t  interrupted 


One  pole  is  fully  open;  driv¬ 
ing  level  and  auxiliary  knife 
returned  to  original  position 


This  gas  flow,  in  turn,  suppresses  the  arc.  The  mass  pro¬ 
duction  of  this  switch,  although  started,  had  to  be  dis¬ 
continued  because  efforts  had  failed  to  product  the  planned 
gas  generating  material  in  a  sufficient  mechanical  stability 
and  durability  while  still  keeping  its  ^as-generating  capa¬ 
city* 

Last  year  the  Research  Institute  roYised^  the  pro.1ect  by 
remodeling  the  quenching  chamber  jrfhile  keeping  the  basic 
principle  intact*  Through  these  changes,  the  gas  utilisation 
has  been  improved  to  such  an  extant  that  the  commercially 
available  and  mechanica.lly  stable  plexiglass  could  be  used  as 
a  gas-generating  material,  A  whole  series  of  tests  has  shown 
that  250  amperes  at  10  kilovolts  or  150  amperes  at  20  kilo¬ 
volts  can  bw  regularly  interrupted  (assuming  cos  =*  0,2)  ; 
the  switch  works  equally  well  with  320  amperes  at  10  kilovolts 
or  180  amperes  at  20  kilovolts.  In  practical  cases,  cos  = 

0,75  which  cuaces  the  current  to  rise  even  higher  than  the 
above  values.  An  arc  lasts  about  two  to  three  half-cycles. 

The  sectioning  switch  can  easily  be  converted  to  switch 
capacitators  as  well;  only  an  insulated  extension  has  to  be 
mounted  onto  the  sectioning  knife,  which  carries  a  properly 
designed  wire-wound  rheostat.  This  way  the  sectioning  switch 
works  as  a  step  switch  for  every  connection  and  disconnection. 

The  shock  strength  of  the  new  sectioning  switch  is  very 
similar  to  that  of  the  previously  mentioned  type  v/ith  the  newly 
added  quenching  chamber. 

The  sectioning  switch  does  not  represent  a  problem  in  short- 
circuit  protection  because  neither  in  closed  position  nor  dur¬ 
ing  the  closing  period  does  any  durrexit  flow  through  the  cham¬ 
ber,  In  order  to  prevent  accidental  closures  in  the  presence 
of  a  short-circuit  load,  the  drive  should  contain  some  spring 
action.  This  v;ay  the  switching  speed  v;ill  be  independent^ of 
the  operator  and  still  be  enough  to  prevent  excessively  high 
short-circuit  currents.  Phase-separating  plates  can  also  be 
mounted  on  the  chamber  for  further  safety.- 

From  the  operational  viewpoint,  the  sectioning  switches 
must  work  reliably  and  safely,  not  only  in  continuous  opera¬ 
tion  but  also,  after?  a  year  of  inoperation,  the  first  switching 
should  still  be  perfectly  successful.  The  advantage  of  the 
above-described  sectioning  switch  is  that  the  mechanism  can  also 
be  checked  by  a  manual  sw'ltching  lever  v/hlle  the  power  is  on. 
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The  gas-generating  plates  might  wear  out,  become' sooty, 
or  even  be  totally  used  up  if  exceptionally  heavy  currents 
are  frequently  switched.  The  sooting  does  not  have  any  im¬ 
portance  because  the  circuit  will  also  be  interrupted  out¬ 
side  of  the  chamber  a  few  cycles, after  the  arenas  been  sup¬ 
pressed.  The  wear  is  not  significant  eitherj  it  is  almost 
negligible,  even  after  interrupting  the  above-mentioned  heavy 
currents  60  to  70  times.  Smaller  currents  do  not  affset  the 
material;  neverthless,  the  plates  can  be  replaced  if  neces¬ 
sary,  ■  ,  ,  : 

■  'In  our  opinion,  a  considerable  amount  can -be  aaved  in  de- 
•  signing  new  stations  by  the  use  of  this  ne^^  device, ;  The^pl- 
lot  run  of  50  to  100  units  will  be  finished  this  year;  after 
fufth'S^  tests  it.  will  soon  be  oomraercially  available*  It;  will 
be-  produced  in'  the.  Electrical  Plant  of  Baja;  however,  to, gain 
'  some  pre-prOduOt ion  maintenance  experience,  the  Research  In- 
stitdte  will  make  three  triple-pole  lO-kilovol-t  sectioning 
•switches' during  the  pilot  run. 


Footnotes 

^This  article  contains  the  material  presented  at  the  con¬ 
vention  held  on  2?  March  1959  with  the  collaboration  of  tne 
Hungarian  Electro.technica}.  Institute,  Electric  Power  Divi- 
eion  (Magyar  Elektrotechnlkai  Egyesulet  Vlllamosenergia 
S^akosztalya)  and  the  Research  and  .Design  Enterprise  of 
Electric  Networks  (Vilamos  Halozati  Pejleszto  es  Tervezo^ 
Vallalat) ,  entitled  "Production,  Development,  and  Operating 
Problems  of  Domestic  Medium-Voltage  Circuit  Breakers. 

^Transformer  and  Electric  Apparatus  Plant  (Transzforma tor¬ 
es  Vlllamos  Keszulekgyar) , ■ 

3zuglo  is  one  of  the  districts  of  Budapest, 

Slaterial  Supplies  of  Electric . Enterprises  (Villamosenergiai 
pari  Vallalatok  Kozponti  Anyagszolgalata) . 
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fifitfi  on  Hungarian  T.xi^,4t  Industry 

[This  is  a  translation  of  an  article  by  Mrs  Jozsef 
Nagy,  Minister  of  Light  Indastrys  in  BelpolitiKal 
Szemle,  Vol  II,  No  12,  December  1959,  Budapest, 
pages  17“21;  CSO;  35Bl'"Nj 

Light  Industry  and  the  Production  Competition 
in  Honor  of  the  Seventh  Party  Congress 

The  1959  production  volume  of  light  industry  was  planned 
under  unfavorable  conditions.  The  domestic 
worh  was  well  stocked  with  clothing,  and  rhere  was  a  tem 
porary  slump  in  the  demand  for  light  industry  products.  The 
Council  of  Ministers  (minisztertanacs) , 

1959  production  quota  of  light  industry  only  2.2  percent 
abLe^that  of  the  preceding  year. 

planned  in  the  furniture,  paper,  and  printing  industries. 

Thus  in  the  production  comnetition  launched  after. the 
March  af  the  ca»dng  Seventh  ’ 

pledges  to  increase  the  production  volume  were 
the  aforementioned  three  industries  and  to 

fabrics  industry.  Pledges  in  the  ^^her  industries  aimed  to^ 

surpass  the  export  quotas,  to  improve  quality, 
production  cost. 

In  April  and  May  1959,  however,  a  significant  change 
occurred.  The  demand  rose  and  both  the  domestic  and  the 
LaS  crgana  reqncatea  JisM 

goods  over  and  above  the  toward 

competitive  spirit  among  the  workers  could  be  Tn 

the^quantitative  overfulfillment  of  the  production  plans.  In 
order  to  increase  their  prodaction,  the  light 
increased  their  labor  force,  often  excessively.  was  one 

of  the  reasons  that  the  indices  for  labor  productivity  and 
profits  were  low  in  the  lirst  half  of  1959* 
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The  labor  competition  launched  in  the  honor  of  the  Seventh' 
Party  Congress  played  an  important  role  in  our  ability  to 
surpass  the  production  quota  fox.  the  thi.rd/ quarter  of  1959  by 
7.0  percent.  Production  rose  about  11  percent  over  the  same 
period  in  1958 ,  The  overfulfillment  of  the  plan  was  higher  ' 
than  average  in  the  clothing,  paper,  dry  goods,  and  furniture 
industries.  The  Red  October  Men* s  Clothing  Factory  (Vqros 
Oktober  Ferfiruhagyar).  for  exd^ple,  surpassed  its  labor 
competition  pledge  of  8  million  forints  by  2  million, .  In  the 
labor  competition  the  factory  manufactured  nearly  l4,000 
suits  more  than  what  its  production  quota  required.  The 
Carpoard  Factory  (Kartonlemezgyaf)  fulfilled  its  labor  com¬ 
petition  pledges  by  28  September  i959s  increasing  its  output 
by  1,000  tons  of  paper.  The  Cotton  Factory  in  [Pestszent-] 
Lorinc  (Lorinci. Vattagyar)  surpassed  its  annual  production 
plan  by  about.  3 ^triillidn  forints.  The  Furniture  Factory  in 
u;]pest  (Ujpesti  Butorgyar)  pledged  22  percent  of  its  annual 
output  and  manufactured,  among  other  things,  1,046  bed-sitting 
room. -cabinets  for  the  labor  competition. 

As  a  result  .of  the  large-scale  expansion  in  the  third 
quarter  of  1959?  in  the  first  eleven tmonths  we  were  able  to 
surpass  by  if  percent  the  [pro-rated]  production  quota  estab- 
lished  -  by  the.  Council  of  Ministers,  This  ^-percent  overful- 
fillment  amounts  to  588  million  forints  (computed  at  stable 
prices).  This  means  that  we  had  surpassed  our. 4-00  million 
forints  of  pledges  b;/  188  million  forints  even  before  the 
Congress  convened.  The  workers*  enthusiasm  during  the  com- 
petitiqn  proved  that  they  xvere  capable  of  achieving  more 
than  what  the  enterprises  had  originally  pledged, ■  The  labor 
competition  is  continuing  at  the  same  rate.  In  contrast  to 
the  2.6  percent  pledged,  we  will  foreseeably  surpass  our 

quota  by  4,5  tol5  percent — i,e,,  by  about 
700  million  forints.  ?  ^  . 


In  the  labor  competition  the  paper  industry  produced  4,000 
tons  of  paper  over  and  above  its  production  quota.  The 
furniture  industry  supplied  the  population,  among  other  things, 
with  an  additional  35200  cabinets,  2,500  pieces  of  upholstered 

about.  7s 000  pieces  of  bentwood  furniture.l  The 
clothing  industry  supplied  158,000  items  of  clothing  over  and 
above  the  plan.  The  shoe  industry  supplied  the  population  with 
an  extra  343,100  pairs  of  shoes.  . 


The  enterprises  of  the  flax,  hemp,  wool,  silk,  dry  goods, 
paper,  and  furniture  industries  fulfilled  their  annual  labor 
competition  pledges  in  the  first  nine  months,  but  even  the 
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cotton,  knitwear,  and  shoe  industries  fulfilled  their  pledges 
without  failure.  It  should  be  noted  that  in  general  our  ex¬ 
port  plans  were  also  surpassed.  Thus,  for  example,  in  the 
third  quarter  of  1959  we  supplied  the  foreign  trade  network 
with  19  percent  more  cotton  cloth,  23  percent  more  woolen 
cloth,  and  26  percent  more  knitwear  than  had  been  planned.  In 
the  competition  the  production  quota  of  the  state  local  industry 
was  exceeded  by  100  teillion  forints*  worth  of  goods  and  that 
of  the  cooperative  industry  by  323  million  forints*  worth. 


Variety  and  Serial  Production 


In  the  spring  of  1959  there  were  many  newspaper  articles 
complaining  that  some  product  or  other  was  not  available  and 
that  certain  products  or  certain' varieties  of  goods  were  not 
manufactured  at  all.  Although  articles  of  this  kind  no  longer 
appear,  some  customers  still  raise  these  questions.  The 
factories  of  light  industry  can  manufacture  only  what  the 
domestic-  and  foreign-trade  organs  order.  This  rule  is 
scrupulously  observed. 

In  the  first  quarter  of  1959j  owing  to  the  absence  of 
orders  for  goods  in  large  series,  the  light  industry  enter¬ 
prises  were  willing  to  increase  the  variety  of  the  products, 
even  though  this  did  not  involve  large-scale  serial  production. 
Large  factories  were  willing  to  accept  orders  for  150  meters 
of  cloth  or  for  20  to  50  coats  or  cardigans.  Aside  from  the 
fact  that  orders  for  goods  in  small  series  does  not  really 
insure  a  greater  selection,  production  on  such  a  small  scale 
affects  production  costs  and  labor  productivity  very  unfavor¬ 
ably.  A  wide  selection  is  essential  and  indispensible  because 
a  high  standard  of  living  is  reflected  not  only  in  the  abun¬ 
dance  of  goods  but  also  in  their  wide  selections.  Production 
cost,  however,  cannot  be  overlooked.  The  cost  of  production 
in  small  series  is  comparacively  high.  This  in  itself  would 
be  irrelevant  from  the  point  of  view  of  supply,  but  production 
in  small  series  slows  down  the  production  process  and  the 
suppl3^  volume  drops.  This  was  the  situation,  for  example,  in 
the  knitwear  and  shoe  industries.  In  the  first  months  of 
1959  they  suddenly  Increased  the  variety  of  their  products  and 
had  considerable  difficulty  in  fulfilling  their  production 
quotas. 
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The  national  econpray  can  afford  to  increase  the  variety  of 
its  production  only  to  a  certain  .extents  because  this  is 
primarily  a  question  of  cost  and  productive  capacity.  For 
this  reason  we  must  reproach  the  textile  factory  which  manu-^ 
faetured  different  varieties  of  cloths  in  lots  of  150  meters 
each.  The  same  applies  to  a  clothing  factory . which  manufac¬ 
tured  50  coats  of  one  type.  What  would  happen  if  we  were  to 
permit  our  large  textile  factories  to  manufacture  only  150 
meters  of  one  variety  of  cloth?  Production  would  decline  and 
shortages  would  develop;  because  it  would  be  impossible  to 
supply  each  of  the  more  than  300  yardgoods  retail  stores  with 
even  one  meter  of  cloth  each^ 

Naturally,  small  lots  and  exclusive  items  are  necessary, 
but  their  production  should  be  lift  to  the  plants  of  the  local 
councils  and  cooperatives — not  to  the  large  factories.  On  the 
other  hand,  however,  the  cooperatives  should  not  strive  to  go 
into  serial  production.  This  situation  must  be  urgently 
remedied. 


The  Truth  about  “Uniforms” 


Certain  daily  papers  also  demanded  that  the  clothing  Industry 
discontinue  production  in  large  series  because, the  clothes  are 
allegedly  becoming  uniforms. 

How  true  are  these  charges?  The  clothing  industry  manu¬ 
factures  a  maximum  of  5,000  pieces  of  one  and  the  same  model. 
Men^s  suits  come  in  16  to  20  sizes,  women’s  dresses  in  9 
sizes.  Series  of  2,000  suits  or  dresses  are  more  common, 
although  the  clothing  industry  exceptionally  manufactures  as 
few  as  500  if  the  commercial  network  so  desires.  If  we  take 
into  consideration  that  in  Hungary  there  are  9,000  retail 
clothing  stores,  it  is  immediately  evident  that  the  series 
are  not  high.  For  example,  if  2,000  coats  are  distributed 
among  the  9,000  retail  outlets,  the  average  is  one  coat  for 
every  fourth  store.  Thus,  it  would  be  more  accurate  to  say 
that  the  coat  is  a  scarce  item.  If  someone  buys  this  coat  in 
the  fourth  store,  he  will  certainly  not  feel  that  he  is  wear¬ 
ing  a  uniform. 

Otherwise  the  clothing  industry  provides  the  domestic  com¬ 
mercial  network  with  800  new  models  each  year. 
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Once  Shortage  Items,  Now  Mass  Goods 


Despite  the  existing  difficulties,  the  other  branches  of 
light  industry  have  also  increased ^the  variety  of  their  products 
and  during  the  yea^?  have  done  everything  possible  to  eliminate 
thSi so-called  shortage  items.  In  the  knitwear  industry,  for 
example^  gym  suits  were  a  so-called  shortage  item.  In  com¬ 
parison  to  l,460i6CO  gym  suits  sold  in  195S,  2  nUillion  are 
being  sold  in  1959*  in  a  considerably  wider  selection*  Gym 
suits  for  children  are  available  in  13  to  15  models.  In  order 
to  eliminate  the  shortage  in  rayon  and  nylon  underwear,  the 
Knitwear  Factory  in  Pesterzsebet  (Pesterzsebeti  Kotottarugyar) 
was  reorganized  and  modernized.  In  comparison  to  1958s 
output  of  rayon  underwear  increased  ^f-O  percent  and  that  of 
nylon  underwear,  21  percent.  The  output  of  banlon  sweaters 
has  also  increased,  but  the  volume  of  sweaters  made  of  wool¬ 
like  synthetics  (orlon,  dralon,  and  terylen)  has  dropped 
somewhat. 

One  of  our  most  sought  products  is  shoes.  In  1959  the  shoe 
industry  is  better  able  to  keep  abreast  of  the  demands  and 
manufactures  more  of  the  popular  spike-heeled  shoes  in  good 
quality  and  at  prices  the  consumers  are  able  to  afford.  Shoes 
made  of  pressed  and  split  leather  are  also  popular.  We  have 
started  the  production  of  women’s  sport  shoes  and  of  "little 
mother"  shoes  With  higher  heels.  One  of  the  major  goals  of 
the  shoe  industry  is  to  end  the  just  complaints  about  the 
quality  of  children’s  shoes.  The  variety  of  shoes  has  been 
widened  with  light  sewed  and  glued  men’s  shoes,  the  so-called 
"ballerina"  shoes  for  girls,  cheap  unlined  sandals,  and  high- 
heeled  sandals,  > 

The  wool  industry  in  1959  presented  the  commercial  network 
with  more  than  2,000  fabric  patterns  and  has  considerably  in¬ 
creased  the  output  of  upholstery  fabrics  (formerly  a  shortage 
item) ,  making  them  more  durable  through  the  addition  of  syn¬ 
thetic  fibers.  The  consumers  are  also  able  to  purchase  con¬ 
siderably  more  napped  upholstery  fabrics. 


The  i960  Plan  of  Light  Industry 


The  i960  production  plan  of  light  industry  is  tentatively 
7.7  percent  above  the  output  expected  for  1959 • 
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The  increases  in  productiDn  volume  are  above  average  in 
the  wool  industry  (111.7  percent),  the  dry  goods  industry 
(116.3  percent),  the  paper  industry  (110.2  percent),  and  the 
clothing  industry  (111.4  percent).  In  comparison  to  1959* 
the  I960  plans  call  for  increases  of  2.9  percent  in  cotton 
cloth  production,  ,4.8  percent  in  flax  and  hemp  fabrics,  and 
3.9  percent  in  silk  cloth  prodnction.  The  production  of 
knitwear  will  increase  6  percept,  that  of  shoe  production 
8.4  percent.  '■ 

The  8.5-percent  increase  in  furniture  production  is 
especially  significant  in  view  of' the  fact  that  many  of  the 
factories  have  already  beeh  working  double  shifts  in  1959. 

The  printing  industry  in  1959  surpassed  its  1958  output  by 
11  percent,  A  further  increase  of  8,2  percent  is  expected 
for  I960.  r  ; 

In  all,  light  industry  will  supply  the  domestic  commercial 
network  with  approximately  7  percent  more  goods  in  I960  than 
in  1959.  The  foreign  trade  organs,  however,  will  get  somewhat 
less  than  the  previous  year. 

The  plans  call  for  a  substantial  Increase  in  the  ratio  of 
finished  consumer  goods.  Instead  of  yard  goods,  for  example, 
more  clothing  will  be  manufactured,  etc.  Thus,  the  additional 
labor  will  increase,  the  value  of  the  production  volume. 

We,  will  also  increase  the  production  of  domestic  industrial 
materials.  The  output  will  increase  10  percent  in  finished 
hemp  products,  20  percent  in  finished  flax  products^  23.7  per¬ 
cent  in  chipboards  used  in  furniture  production. 

In, comparison,  to  1959,  the  I960  plans  call  for  a  2.9-percent 
rise ; in  labor  productivity .  ,  The  production  costs  must  be 
reduced  by. 1.3  percent. 

The  allotments  for  expanding  production  and  raising  its 
level  are  considerably  higher  than  they  were  in  1959.  ■  Con¬ 
struction  work  on  our  foremost  investment  pro;ject,  the  Danube 
Cellulose  Factory  (Dunai  Szalmacelluloz-gyar) ,  is  proceeding 
at  a  rapid  rate.  The  installations  are  being  supplied  by 
foreign  companies. 

The  investment  projects  for  I960  include  the  automation 
of  the  cotton  mills.  The  plans  call  for  the  installation  of 
automatic  looms  in  the  Kispest  Textile  Factory  (Kispesti 
Textilgyar)  and  the  ICobanya  Textile  Factory  (Kobanyai  Textilgyar) . 
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These  prajects  will  improve  the  heretofore  neglected  level  of 
automation  in  the  cotton  mills.  In  order  to  satisfy  the  in¬ 
creasing  demand  for  worsted  cloth  and  for  knitwear  made  of 
combed  yarn,  the  wool  industry  will  be  equipped  with  combihg 
instailations.  In  most  industries  substantial  amounts  will  be 
speiit  for  redohstruction. 

In  Slim,  the.  most  important  task  of  light  industry  in  I960 
will  be  to  inete^se  its  output  in  order  to  satisfy  the  popu¬ 
lation’s  riising  demand  to  a  maximum  extent,  ITo  further 
general  improvement  can  be  planned  with  respect  to  quality  and 
variety,  because  this  would  tax  the  national  economy  with 
additional  investments  totaling  several  hundred  million  forints. 
At  the  same  time,  however,  everything  will  be  done  to  maintain 
the  wide  selection  and  good  quality  achieved  in  19^9* 


Light  Industry  and  the  [Second]  Five-Year  Plan 


In  comparison  to  19^8,  production  must  be  increased  32  per¬ 
cent  in  the  textile  and  shoe  industries,  75  percent  in  the 
printing  industry,  and  nearly  100  percent  in  the  furniture 
industry.  Paper  production  will  also  be  doubled.  A  total  of 
^0  million  forints  will  be  allotted  for  the  modernization  of 
the  printing  industry,  and  a  modern  book  publishing  plant  will 
also  be  built. 

In  every  branch  of  light  industry  considerable  progress  will 
be  made  in  supplying  the  population’s  increasing  demands.  Thus, 
for  example,  the  per  capita  consumption  will  be  increased  by 
lif  percent  in  the  cotton  industry,  6  percent  in  the  wool 
industry,  and  22  percent  in  the  silk  industry.  The  increase 
planned  in  the  [per  capita  consumption  of]  knitwear  is  14- 
percent.  The  per  capita  consumption  of  synthetic  hosiery  will 
be  nearly  doubled.  The  planned  increase  in  the  per  capita 
consumption  of  shoes  and  leather  goods  is  11  percent. 

Our  primary  task  in  working  out  the  plans  is  to  substantiate 
the  indices  with  further  economic  analyses  and,  out  of  the 
many  variations,  to  select  for  development  the  ones  that  are 
the  most  economical.  V/e  must  reckon  with  the  possibility  that 
we  might  find  more  economical  solutions  by  the  time  the  ones 
that  now  appear  to  be  the  most  economical  have  been  completed. 
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Under  the  [Second]  Five-Year  Plan  we  must  make  considerable 
progress  in  raising  the  technical  level  of  light  industry.  In 
accordance  with  the  directives  issued  by  the  Party,  therefore, 
light  industry  must  be  developed  primarily  through  the  modern¬ 
ization  of  the  existing  industrial  plants  rather  than  through 
the  construction  of  new  ones. 

The  plants  and  workers  of  light  industry  will  do  every¬ 
thing  in  their  power  to  fulfill  without  failure  the  tasks 
assigned  them  by  the  Seventh  Party  Congress, 


HUNGARY 


Economic  Bvaiaatlon  of  Industrial  Price  Ad.lastments 


[This  is  a  translation  of  an  article  by  Bela  Csikos- 
Nagy,  Pi*e;aident  of  the  National  Price  Bureau,  in 
PigyelOij  No  2,  12  January  I960,  Budapest,  pages 
34;  CSOJ  3597--N] 

A  year  has  elapsed  since  the  general  adjustments  Df  the 
industrial  producer  prices,  construbtien  industry  unit  prices, 
freight  rates,  and  commercial  prices  margins 4  In  general, 
the  adjustments  were  made  in  a  well- organized  and  suitable 
manner.  The  usual  difficulties  which  are  inevitable  in 
price  adjustments  of  this  scope  were  basically  overcome  by 
the  middle  of  1959* 


Favorable  Effects  on  Production  and  Planning 


The  financial  reports  of  the  enterprises  for  the  first 
half  of  1959  indicate  that  the  primary  aims  of  the  price  ad¬ 
justments  have  been  achieved  to  satisfaction.  Under  the 
previous  price  system,  the  relations  between  production  costs 
and  price  proceeds  developed  differently  in  the  A  and  B  sec^ 
tors  of  industry.  Within  the  A  sector,  the  price  levels  in 
the  mining  industry  and  the  metallurgical  industry  and  timber 
output  were  40  percent  below  the  production  cost  levels, 
while  in  the  other  branches  of  industry  the  average  price 
levels  were  30  percent  higher  than  the  production  costs. 

These  disparities  have  been  eliminated.  In  the  industries 
operating  under  the  jurisdiction.-.of  the  ministries,  the  produc 
er  price  levels  were  raised  6l  percent,  including  a  98- 
percent  increase  for  the  A  sector  and  an  l8-percent  increase 
in  the  B  sector.  The  abolition  of  the  price  subsidies  for 
domestic  raw  materials  and  the  assessment  of  the  imported 
material  and  fixed  capital  in  accordance  with  the  new  prices 
has  resulted  in  a  new  uniform  industrial  price  structure.  In 
this  new  price  system  the  price  levels  within  the  various  in¬ 
dustries  are  distributed  fairly  evenly,  at  an  average  of  12 
percent  above  the  production  costs. 
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The  introduction  of  the  new  industrial  producer  price- 
system  has  proved  favorable  for  the  socialist  management  of 
the  national- bcoiiomy  .  Thus* '  the:  price  system  has  produced 
significant  changes  in  the  results  of  the  enterprises.  1^ 
view  of  the  fact  that  our  national  economy  has  a  shortage  of 
raw  materials. . we  have  been  able  for  the  first  time  to  base 
the  separate  financial  management  of  our  enterprises  on  prices 
that  fairly  accurately  reflect  the  costs  of  the  available 
materials  which  we  manufacture  (import).  The  new  materials 
prices  have  altered  the  cost  structure  of  industp.  In  most 
branches  of, industry,  the  cost  of  materials  has  increased 
•  while  the  cost  of  labor  has  'dropped.  As  had  been  expected, 
the.  workers*  direct  financial  interest  in  cutting  the  produc¬ 
tion;  costs  (i.e.,  in  higher  profits)  led  to  a 
use  of  materials  in  1959  than  in  years  past.  The  industrial 

enterprises  that  are  heayy  consumers  of  coal  have  endeavored 
to  obtain  coal  varieties  from  which  they  can  obtain  the  re¬ 
quired  caloric  value  at  a  low  specific  cost. _  Since  the  second 
half  of  1959,  the  aims  outlined  in  the  adjustment  of  the  pow^ 
rates— i.e.,  the  better  utilization  of  the  generating  capacity, 
and  the  reduction  of  outlays  for  the  power  industry--are  be¬ 
ginning  to  materialize.  The  enterprises  have  endeavored  to 
observe  their  consumption  plans  and  to  use  less  power  during 
the.  peak  load,  periods.  Power-factor  condenprs  are  being 
installed  at  a  rapid  rate.  In  the  machine  industry  the  exag¬ 
gerated  specifications  for  metallurgical  materials  are  being 
'  revised;,,  etc.. 

The  purpose  of  the  price  adjustments  was  to  combine 
economical  utilization  of  materials  with  good  quality,'  not 
only  in  the  .consumer  enterprises  but  in  the  ones  that  maxe 
these  materials  as  .well.  .  The. coal  prices  base^  on  caloric 
va  lue  and  a  sh  c  on t  ent  s  er v  e  a  s  inc  en  t  iv  e  s  in  the  nailing  in- 
dUstry  to  mine  pure  coal  and  to  sort  out  the  slag. 
the  machine  industry  has  not  paid  for 

castings  and  forged  shapes.  Thus,  the  metallurgical  industry 
is  making  a.  greater  effort  to  observe  the  specifications.  _ 
The  fact  that,  within  the  volume  of  timber  cut»  the  P 

industry  timber  is  systematically  rising  can  be  attributed 
largely  to  the  price  system  of  the  lumber  industry. 

Efforts  to  coordinate  the  price  ratios  of  the  mutually 
substitutive  materials  with  the  available  resources  of  the 
national  economy  have  aiready  produced  a  noticeable  .erfect  on 
the  planning  institutes  and  on  the  designiug 
tions.  Especially  important  with  respect  to  the  designing  of 
machine  industry  products  are  the  new  price  ratios  oi  casv 
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metals,  steel  alloys,  light  metals,  and  synthetic  metals.  In 
machinery  designing  the  price  ratios  of  the  mutually  substi¬ 
tutive  materials  alx^ays  determine  the  optimum  ratio  that  en¬ 
sures  the  best  relations  between  weight  and  performance  char¬ 
acteristics.  It  is  no  longer  profitable  to  substitute  cast 
metals  for  steel  alloys  if  this  affects  the  modernness  of  the 
product*  The  possibilities  of  using  light  metals  (aluminum) 
instead  of  heavy  metals  have  increased.  The  hew  piice  ratios 
have  increaped  the  financial  interest  of  the  enterprises  in 
the  utilii^ahion  of  synthetic  materials. 

Another  important  goal  of  the  price  adjustment  Was  to  make 
the  organization  of  production  within  the  enterprises,  more 
economical.  The  specific  amount  of  labor  and  time  required 
for  piece  production  is  several  times  higher  than  in  the  case 
of  serial  production.  Despite  this  fact,  the  designing 
bureaus  in  years  past  often  resorted  to  solutions  that  in¬ 
volved  piece  production,  which  could  have  been  easily  avoided. 
We  wished  to  curb  such  practices  through  the  wider  application 
of  surcharges  based  on  the  quantities  ordered.  The  effects 
of  this  policy  were  already  evident  in  1959 • 

The  effects  of  the  prices  should  not  be  examined  merely 
from  the  point  of  view  of  enterprise  economy.  In  a  socialist 
country  the  prices  also  affect  planning  and  organization. 
Fortunately,  in  1956  the  National  Planning  Bureau  (Orszagos 
Tervhivatal)  had  already  worked  out  the  prices  of  many 
materials  and  semifinished  products,  on  the  basis  of  their 
construction  costs.  Within  the  limits  of  the  existing  pos¬ 
sibilities,  the  conclusions  derived  from  these  price  studies 
could  be  utilized  in  long-range  planning.  It  may  be  worth 
while  to  cite  several  examples  to  illustrate  the  relations 
between  prices  (production  cost)  and  long-range  planning.  The 
directives  for  the  [Second]  Five-Year  Plan  call  for  consider¬ 
able  changes  in  the  structure  of  the  fuel  plan.  The  demand 
for  fuel  will  rise  32  percent,  but  the  ratio  of  coal  in 
proportion  to  the  total  fuel  supply  will  drop  from  78  to  69 
percent,  and  the  percentage  of  coal  used  for  power  generation 
will  increase  from  36  to  44  percent.  These  structural  changes 
in  the  power- supply  plan  are  based,  among  other  things,  on 
the  findings  that  the  production  cost  of  coal  is  20  to  25 
percent  higher  .’than  that  of  petroleum  (and  also  of  fuel  oil); 
that,  owing  to  the  natural  conditions  of  our  coal  deposits, 
the  opening  of  new  coal  mines  will  foreseeably  increase 
rather  than  reduce  the  specific  production  cost  of  coal;  and 
that  the  efficiency  of  coal  is  higher  if  it  is  used  to  gener¬ 
ate  electricity  than  when  it  is  used  to  produce  steam  in  the 
boilers  of  the  Industrial  plants. 
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.  The  directives  for  the  [Second]  Five-Year  Plan  also  call 
for- changes  in  the  structure  .of  the  materials  used  in  produc¬ 
tion.  The  consumption  volume  of  industrial  material  will  in¬ 
crease  percent,  hut  within  this  the  volume  of  synthetic 
materials  will  increase  to  four  times  the  present  volume. 

The  rapid  expansion  of  the  industries  thaii  manufacture  and 
process,  synthetic  materials  is  based,  among  other , things,  on 
the  realization  that  synthetic  materials  can  be  widely  used 
as  substitutes  for  the  traditional  materials  that;..a3;e  diffi¬ 
cult  to  obtain,  and  that  the  production  (import^ <C5sts  of  the 
synthetic  materials  are  considerably  lower  than  those  of  the 
latter.  In  years  past  the  long-range  planning  of  the  process¬ 
ing  industries  could  not  be'  based  on  a  detailed  knowledge  of 
the  domestic  production’  cost*  But  the  directives  of  the 
[Second],  Five-Year  Plan  make  it  possible  to  take  the  experi¬ 
ence  of  the  recent  price  adjustments  into  consideration  in 
the  present  elaboration  of,  the  detailed  plans,  as  has  already 
been  done  in  certain  industries-*ff or  example,  in  the  food 
industry,  chemical  industry,  etc. 

The  price  adjustments  have  also  affected  the  work  of  the 

ministries.  The  studies  undertaken  by  the  Kinistry 
of  Foreign  Trade. (Kulkereskedelmi  Miniszterium)  on  the 
economy  of  more  than  one  thousand  export  items  may  be  regarded 
as  a  considerable  advancement.  The  results  of  these  studies 
are  being  used  in  planning  the  foreign  trade  structure  for 
I960. 


Still  Tfesolved 


The  new  price  adjustments,  however,  also  have  certain 
shortcomings.  An  accurate  description  of  these  shortcomings 
is  rendered  difficult  by  the  fact  that  the  representatives  of 
the.government  organs  participating  in  the  economic  evaluation 
of  the  new  price  system  analyzed  the  hew  prices  from  different 
points. of  view  and  on  ths  basis  of  different  requirements.  In 
view  of  the  limited  space  available,  I  am  able  to  point  out 
only  one  controversy.  In  the  economic  evaluation  of  the  in¬ 
dustrial  price  adjustment  it  has  been  pointed  out  that  the 
profits  included  .in  the, prices  are  not  proportionate!  con¬ 
sequently,  the-incentiv.es  provided  by  the  prices  will  distort 
the  development  of  socialist  production.  It  must  be  admitted 
that  the  even  distribution  of  [production]  profits  was  not  and 
could  not  have  been  included  among  the  goals  of  the  price  ad- 
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justments.  Uniform  and  proportionate  prices  necessarily  in¬ 
volve  a  certain  profit  dispersion  according  to  enterprises 
and  products.  Th.e  purpose  of  the  price  adjustment  was  to  en¬ 
sure  that  the  profit  dispersion  was  based  on  uniform  (propor¬ 
tionate)^  pHces.  Only  on  the  basis  of  such  prices  can  the 
prdjfit  dispersion  among  enterprises  reflect  the  differences  in 
their  teChhical  and  economical  levels  or  the  profit  disper¬ 
sion  accoMing  to  the  products  of  the  same  industry  reflect 
the  differences  in  the  production  conditions  or  the  various 
products;  Thus,  the  profit  dispersion  cannot  be  regarded  as 
a  Shoi'tcoming  of  the  new  industrial  price  system.  But  it  is 
a  shortcoming  in  that  the  prices  are  not  uniform  (proportion¬ 
ate)  in  every  branch  of  industry*  It  is  characteristic  of 
every  period  (thusj  also  of  the  period  on  which  the  price 
adjustments  are  based)  that  the  production  structure  includes 
new  products  with  comparatively  high  production  costs  as  well 
as  products  that  have  been  manufactured  at  comparatively  low 
costs  for  some  time.  Our  new  price  system  partially  reflects 
this  inequality  in  the  production  costs  of  the  new  and  the 
old  products.  It  is  not  be  accident  that  in  certain  industries 
the  prices  introduced  in  1959  include  comparatively  higher 
profits,  primarily  for  those  products  whihh  were  manufactured 
gor  the  first  time  in  1956  or  thereafter.  This  present  short¬ 
coming  of  our  price  determination  also  expaains  why  the  enter¬ 
prises  prefer  to  replace  their  old  products  with  new  ones, 
e  en  though  such  changes  are  not  justified  with  respect  to 
design,  usefulness,  or  other  significant  characteristics. 


Government  Resolution  Concerning  Certain  Corrections 


The  major  shortcoming  of  the  price  adjustment  is  that  we 
are  unable  to  achieve  a  maximum  coordination  of  the  prices 
and  their  production  cost.  Had  we  known  at  the  time  of  the 
price  adjustments  the  exact  volume,  composition,  and  conditions 
of  our  1959  industrial  production,  we  would  have  set  the  price 
level  about  5  percent  lower  (computed  noncumulatively).  In 
other  words,  we  would  have  computed  4  percent  less  profit  and 
one  percent  less  tax  on  the  production  cost.  The  somewhat 
high  producer  price  level  was  caused  mostly  by  the  fact  that 
in  the  1956-1959  period  the  production  costs  were  cut  by  more 
than  had  been  foreseen.  Certain  technical  shortcomings  of 
the  price  adjustments  were  also  a  contrib\iting  factor.  The 
indices  which  the  National  Planning  Bureau  issued  for  convert¬ 
ing  the  1956  production  costs  were  somewhat  higher  than 


necessary;  The.  cost  calculations  of  the  ministries  (enter¬ 
prises)  were  often  lax.  Such  laxities  are  especially  sig¬ 
nificant  in  those  industries  where  not  only  the  prices  but  - 
also  the  methods  for  their  determination  have  changed  (the 
metallurgical  industry,  power  industry,  etc. y,‘  The  iiinistry 
of  Finance  (Penzugyfflinisterium)  often  deemed  it  necessary  to 
maintain  the  taxes  that  raise  the  price  level;  In.  the  economic 
evaluation  of  the  price  ad  justment,  not  only' the  price  level 
but  also  certain  prices  (price  ratios)  were  ci^:|tic^zed;*  , 

The  government  adopted  a  resolution  to  eliminate  the'  short¬ 
comings  of  the  pride  adjustments  and  to  perfect  the  new  system 
of  industrial  prices.  In  view  .of  the  fact  that  the  analysis 
based  on  the  industrial  balance  for  the  first  half  of  1959 
does  not  provide  an  adquate  basis  for  modifying  the  prices, 
the  government  stated  that  at  the  end  of  1959  only  those 
prices  (price  ratios)  might.  be  changed  for  which  it  could  be 
unambiguously  established  that  their  economic  effects  were  in 
conflict  with  the  interest,  of  the  national  economy.  According¬ 
ly,  we  have  revised  the^ turnover  tax  of  the  local  industries, 
effective  1  January  i960.  In, this  manner  we  wish  to  ensure 
chat  the  turnover  tax  of  the  cooperative  industry  is  commen¬ 
surate  with,  the  net  profits  included  in  the  prices.  We  have 
also  revised  the  rates  of  the  printing  industry.  In  the 
various  industries,  we  have  modified  the  prices  of  certain 
products.  : 

The  government  instructed  the  National  Planning  Bureau  to 
make  a  complete  analysis  of  socialist  production  and  distri- 
basis  of  the  indtistrial  production  balance  for 
1959  and  of  the  cost  analyses  made  in  retrospect.  These 
analyses  will  serve  as  the  basis  of  the'1960  government 
measures  concerning  producer  prices.  According  to  the  govern¬ 
ment  resolution,  no  large-scale. adjustments  should  be  made  in 
the  producer  prices  merely  because  the  average  profits  includ¬ 
ed  in  them  are  higher,  than  had  been  planned.  But,  on  the 
Other  hand,  it  is  necessary  to  adjust  the  tax  subsidies  and 
the  producer,  prices  of  the  subsidized  consumer  goods  to  the 
actual  production  costs.  This  measure  will  reduce  the  present 
number  of  subsidized  consumer  goods.  Owing  to  the  unjustified 
high  producer  price  level,  the  government  has  also  been  sub¬ 
sidizing  consumer  goods  whose  prices  includ.e  profits  higher 
than  the  subsidies  themselves. 

??  connection  with  the  price  determination  of  cef tain, 
mostly  foreign  machinery  and  parts,  it  has  beeii  requested  that 
the  producer  prices  be  determined  not  on  the  basis  of  the  cost 
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of  the  supplementary  domestic  production  but  on  the  basis  of 
the  import  costs. 

The  effects  of  the  technical  development  fund  [within 
each  enterprise]  are  also  favorable.  Owing  to  the  difficulties 
connected  with  its  introduction5  a  complete  evaluation  of  this 
system  has  no^  yet  been  possible.  According  to  certain  indi¬ 
cations,  hOweyer,  it  will  be  desirable  to  increase  the  techni¬ 
cal  develbpm^-t  funds  at  the  expense  of  the  [enterprise] 
profits  and  tbintroduce  this  system  in  transportation  as  well. 


The  Stability  of  the  Producer  Prices 


In  the  course  of  the  economic  evaluation  of  the  price  ad¬ 
justments,  several  questions  were  raised  which  are  connected 
not  with  the  adjustments  but  with  the  mechanism  of  price  deter¬ 
mination.  One  such  question  was  whether  our  interpretation  of 
the  principle  of  producer  price  stability  was  correct. 

At  present  the  official  determination  of  producer  prices 
involves  general  price  adjustments  at  certain  periods,  while 
in  the  comparatively  long  intervals  between  these  periods 
basically  only  the  prices  of  the  new  industrial  products  are 
determined.  Thus,  in  the  interval  between  two  price  adjust¬ 
ments  the  producer  prices  do  not  react  to  the  systematic 
changes  in  the  productivity  of  labor.  Consequently,  we  are 
obliged  to  deduce  the  changes  in  production  cost  from  the 
amo;mt  of  the  profits  included  in  the  prices. 

But  it  is  quite  a  different  thing  to  express  in  the  prices 
the  changing  production  costs  than  to  deduce  them  from  the 
profit  trends.  In  changing  the  prices,  the  changes  in  the 
production  costs  are  studied  separately  for  each  product. 

The  development  of  the  profits  included  in  the  stable  prices, 
on  the  other  hand,  reflect  the  changes  in  production  conditions 
during  the  various  phases.  The  price  can  effectively  serve  as 
an  incentive  and  an  expression  of  value  only  if  it  follows  the 
permanent  changes  in  values  and  economic  conditions.  For  this 
reason  the  government  has  ordered: ja  study  of  feasible  methods 
that  would  permit  at  comparatively  short  intervals  the  period¬ 
ic  revision  of  the  producer  prices,  and  their  modification  if 
necessary.  In  view  of  the  fact  that  prices  are  used  as  indices 
in  planning  and  accounting,  such  a  modification  of  the  system 
of  price  determination  requires  the  development  of  suitable 
methods  in  these  fields  as  well. 
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In  the  course  of  the  economic  evaluation  of  the  producer 
price  system,  special  importance  was  attached  to  the  price 
determination  of  the  new  industrial  products.  The  investing 
agencies,  particularly  the  Ministry  of  Foreign  Trade,  are  not 
satisfied  with  the  determination  of  a  single  price  per  product. 
Their  objectidn  is  that  quality  deterioration  is  still  pos¬ 
sible,  and  that  the  enterprises  are  still  able  to • ensure  ' 
their  profit  in  this  manner.  -It  was  noted  that  very  often  ; 
the  new  industrial  products  are  introduced  solely  for  the  pur¬ 
pose  of  ensuring  higher  profits  by  replacing  one  product 
with  another,  and  not  for  reasons  of  wider  selection  or 
product  development. 

This  brief  and  by  no  means  complete  outline  reflects  the 
multilateral  tasks  required  to  improve  price  determination 
and  to  further  strengthen  discipline  in  the  calculation  of 
prices  and  production  cost. 
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KTOMIIA 


Mechanization  of  JIU  Valley  Mines 


[This  is  a  translation  of  an  article  by  Tr.  Birsan 
and  AleX;Miclea  in  Revista  Minelor,  Vol  X,  No  10, 
October  1959,  Bucharest,  pages  413-422;  gSO:  3370''NJ 


To  illustrate  the  increase  in  the  supply  of  equipment  for 
the  mechanization  Of  labor  undergrotihd,  wO  shall  give  a  few 
examples: 

The  number  of  drag  conveyors  quadrupled  in  1958  as  com¬ 
pared  to  1950,  and  was  10  times  that  of  193°.  ^ 

The  number  of  tubular  ventilators  in  195°  was  four  times 
the  1950  figures  and  29  times  the  1938  figure. 

The  number  of  locomotives  was  five  times  as  much  in  I??® 
as  in  1950. 

Considering  the  development  of  mechanization  in  the  over-all 
work  of  coal  extraction,  it  is  possible  to  maintain  that  the 
level  of  mechanization  is  twice  as  high  in  1950  and  m-,5  times 
as  high  in  1958  as  it  was  in  1938. 

Use  of  Electric  and  Pneumatic  Power.  The  aggregates  and 
installations  at  the  Jiu  Valley  mines  are  driven  by  electric 
and  pneumatic  power.  Of  the  total  electric  power  consumed, 
about  60  percent  is  used  for  the  production  of  pneumatic 
power. 

Electric  Power.  The  main  feeders  in  the  national  35-kilo¬ 
volt  system  and  in  the  plant  installations,  of  15  and  6  kilo¬ 
volts,  are  interconnected  in  the  main  collection  and  distribu¬ 
tion  station,  from  where  6-kilovolt  lines  extend  in  such  a 
manner  that  each  bar  and  each  exploitation  contains  at  least 
two  electric  power  transmission  points,  thereby  assuring  con¬ 
tinuity  of  transmission  in  case  of  breakdown. 

Taking  into  consideration  the  great  voltage  of  the  national 
system  as  well  as  the  relatively  short  distances  from  the  cen¬ 
tral  power  stations,  the  short-circuit  voltage  on  the  6-kilo- 
volt  bars  of  the  exploration  are  raised  to  values  of  100  to 
200  megavolt  amperes,  which  imposes  serious  loads  on  the  elec¬ 
tric  equipment.  For  this  reason,  reactance  coils  were  installed 


83 


fed  from  independent  stations  without  permanent  coupling 
between  them. 

Each  exploitation  has  a'  high-tension  distribhtion  (6  kilo¬ 
volts)  within  its  confines,  either  fob  supplying  large  con¬ 
sumers  equipped  with  primary  motors  (compres:Sors,  extracting 
machines,  commutators  for  powering  trolley  lines,  etc*)  or 
to  be  directed  to  other  surface  or  underground  secondary 
stations  where  a  low-tension  transformation  and  distribu¬ 
tion  takes  place. 

Departures  toward  the  subterranean  transformer  and  dis¬ 
tributing  stations  are  achieved  through  high-tension  cables 
which  enter  through  adjjac’erit  galleries  or  underground  pits. 

The  number  of  entry  cables  is  selected  so  that  there  will 
always  be  at  least  two  transmission  routes  and  a  reserve  of 
at  least  fifty  percent  in  each  section.  V/here  there  are 
pump  stations,  around  the. pit,  the  second  transmission  line 
enters  into  the  table  of  the  principal  water  evacuation 
pumps,  which  permits  coupling  with  the  main  underground  table. 

It  must  be  mentioned  that  in  relation  to  the  position  of 
the  strata  and  thus  of  the  consumption  points,  the  subter¬ 
ranean  supply  sceraes  may  in  principle  present  two  variations 
(Figure  1) . 

Figure  .!,  is  applicable  to  the  exploitation  of  greatly 
inclined  strata  (example:  E.  M.  Petrila,  Aninoasa).,  where^ 
the  mining  operations  .have  a  somewhat  concentrated  charac- , 
ter  and  thus  the  horizontal,  distances  from  the  pit  are  rela-. 
tively  small.  Here  the  entire  electric  power  for  the  under¬ 
ground  use  is  introduced  through  one  pit,  with  a  reserve  into 
a  neighboring  auxiliary  pit,  at.  the  base  of  which  a  high- 
tension  distribution  is  then  made  for  the  main  consumers 
around,  the  pit  (main  pumps,  commutators,  etc.)  ,  for  the  de-, , 
parture  of  high  voltage  to  the  transformer  stations  of  the 
sector,  and  finally  for  the  step-down  transformers  of  the 
smaller  consumers  around  the  pit. 

Figure  2  is  applicable  to  the  exploitation  of  less  inclined 
strata,  and  thus  .to  a  larger' horizontal  expansion  (E.  M.  Vulcan, 
Lupeni) .  Here  a  6 -kilovolt  area  network  system  was  created 
With  .an  extension, to  a  number  of  kilometers.  Entry  into  the 
heavy  consumer. Centers  is  made  through  regular  cables  at  the 
sector’s  transformer  stations. 
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The  hifeh- tension  network  has  an  insulated  zero  potential 
with  an  over-all  tendency  to  go  to  6  kilovolts  rather  than 
to  5»5  kilovolts  as  in  the  past. 

Low-Tehsion  Supply  to  Underground  Consumers;  For  the 
working  conditions  at  Jiu  Valley  it  was  shown  that  a  tension 
of  380  volts  whs  sufficient  for  receptors  of  less  than  200 
kilowatts  resistance. 

In  the  period  when  the  penetration  of  the  high  tension 
was  limited  to  fresh  air  zones  ahd  to  concrete  Work,  a  num¬ 
ber  of  low-tension  variations  were  tried  out  to  assure  the 
tension  and  starting  coupling  of  the  larger  pieces  of  equip¬ 
ment  in  the  mechanized  areas  under  the  most  economical  cOri* 
ditions-*namely; 

Penetration  with  an  intermediate  transmission  tension 
of  1,000  volts  to  1,000/400  volt  transformer  stations 
close  to  the  consumers 

Raising  the  tension  of  the  consumers  to  550  volts. 

Neither  of  these  solutions  has  been  extended. 

It  was  seen  that  limiting  the  extension  of  high  voltage 
is  not  justified  from  a  technical,  economic,  nor  an  NTS 
[not  identified]  point  of  view  as  long  as  all  security  mea¬ 
sures  are  taken  in  the  construction  and  assembling  of  the 
installations. 

Thus  today  work  is  carried  on  almost  everywhere  with  one 
or  several  sector-wide  transformer  stations  as  close  as 
possible  to  the  forefront  (200  to  400  meters),  with  power 
transformers  in  the  smallest  possible  units  and  not  connected 
in  parallel  on  the  secondary. 

Such  a  transformer  feeds  into  the  distribution  points  from 
the  base  niche  of  the  excavation  or  excavation  groups. 

Illumination  was  normalized  everywhere  at  127  volts,  as 
was  signaling,  with  both  of  them  having  their  own  feeding 
transformers. 

Electrification  Indices;  The  development  of  electrifica¬ 
tion  in  the  Jiu  Valley  mines  shows  an  increase  in  the  total 
and  specific  consumption  of  electric  power  per  ton  of  coal 
concomitantly  with  the  increase  in  coal  production. 
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The  specific  total  consumption  of  power  per  ton  of  cqai 
extracted  has  undergone  a  pronounced  increase  during  the  • 
years  of  intensive  mechanization,  reaching  a  fairly  constant 
figure  of  4o  kilowatts  per  tori  for  the  existing  level  of 
mechanization. 

On  the  one  hand,  an  attempt  is  made  to  reduce  specific 
consumption  by  a  regime  of  savings  and  rationalization,  and 
on  the  other  the  ever-deeper'  penetration  of  miftirig  activities 
poses  increasingly  great 'difficulties  in  ven'tllation,  evacua¬ 
tion  of  water,  and  transportation,  which  create  a  tendency 
toward  increasing  the  specific  consumption. 

The  distribution  of  electric  power  consumption  per  group 
of  consumers  can  be  seen  in  Figure  3» 

1)  Compressed  air  produc¬ 
tion,  59.65  percent 
■■  2)  V/ater  -  evacuation,  12.^6 
percent 

■  3)  Infiltration  of  water, 
5.5  percent 

h-)  Water  from  hydraulic 
'  .filling,  6.86  percent  . 
t’  5)  Miscellaneous,  1.04  per- 
;■  ■  cent  :  ■  ■ 

'  6)  Vertical  .transportation, 


10)  Preparation  and  storage 
of  filling  material, 
Figure  3.,  Distribution  of  Electric  .  0,76  percent 

Power  Consumption  in  Coal  Produc-  11)  Electric  and  mechanical 
tio.n  According  to  Principal  Con-  .  and  carpentry  shop, 
sumer  Groups  •  O.76  percent  , 

12)  Circular  saw,:  0,76  percen 
13)  Lighting,  1,0  percent;  l4)  Underground,  1,0  percent; 

15)  Underground  kilowatt,  hours,  0. 3  percent;  16)  Secondary  ven¬ 
tilation,  3*2  percent;  17)  Mining  ventilation,  11.64  percent;' 

18)  Main  ventilation,  8.44  percent,  . . 

The  power  factor  has  undergone  a  continuous  increase  both 
in  order  to  be  able  to  better  supply  the  plants  themselves 
and  to  lower  the  losses  in  the  networks.  Our  specifications 
have  also  made  possible  the  installation  of  a  series  of  syn- 


9.75  percent 

7)  Transportation,  12. 63 
percent 

8)  Horizontal  transporta- 
,  .  tion,.  1.9  percent 

9)  Funicular,  0,98  percent 
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chronous  machines  during  195l”1956,  which  have  raised  the 
power  factor  by  almost  0,8  (Figure  4), 


i  Figure  4.  Variation  of  the  Power 
i  Factor  and  Total  Power  Consump- 
j  tion  in  the  Mining  Operations 
of  the  Jiu  Valley. 
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An  index  to  the  level  of  electrification  is  given  by  the 
value  of  the  installed  specific  power  of  the  electric  motors 
per  ton  of  coal  extracted  daily,  namely: 


Exploitation  Lonca  Petrila  Anlnoasa  Vulcan  Lupeni  Uricanl 


Specific  power, 
kilowatts  per 
ton  4,9  5«0 

Average  index  =  5«1 


5.3  5.5  5.6  3.9 


Pneumatic  Power:  In  raining  exploitation  in  the  Jiu  Valley 
pneumatic  power  occupies  an  important  place  in  the  power  bal¬ 
ance,  representing  about  60  percent  of  the  total  power  con¬ 
sumed  in  the  production  process.  Though  this  power  is  five 
to  eight  times  more  expensive  than  electric  power,  its  uti¬ 
lization  is  foreseen  in  the  future  also  for  the  following 
reasons: 

It  makes  for  complete  safety  in  mines  containing  firedamp. 

So  far  it  has  not  been  possible  to  change  over  to  electric 
powering  of  the  excavating  hammers  and  the  perforators 
for  rocks  of  various  hardnesses. 

Pneumatic  filling  cannot  be  replaced  in  all  cases  by  hy¬ 
draulic  filling. 

The  compressed  air  used  in  the  exploitations  of  the  Jiu 
Valley  is  produced  at  a  pressure  of  4.5  to  5.0  atmospheres 
and  is  distributed  at  the  place  of  work  at  3  to  4  atmospheres. 
This  distribution  according  to  main  consumers  of  compressed 
air  is  not  the  same  at  all  the  exploitations,  varying  between 
certain  limits,  as  follows: 
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Excavating  hammer,  20  to  25  percent 
Perforating  hammers,  20  to  30  percent 
Pneumatic  ventilators,  20  to  25  percent 
Various  consumers,  5  to  15  percent 
Losses,  2k-  to  30  percent 

Within  the  framework  of  these  various  consumers  are  in¬ 
cluded  sma.  1  pumps,  the  equipment  of  the  automatic  circuit 
of  the  pit,  the  shops,  etc. 

The  specific  consumption  of  compressed  air  per  ton  of  coal 
extracted  varies  between  195  end  220  cubic  meters. 

4  production  of  compressed  air,  piston  compressors 

with  two  intermediate  compressing  and  cooling  steps  are  used 

at  all  exploitations  in  the  Jiu 
I  Valley.  The  compressors  are  joined 
•j  with  synchronous  or  asynchronous 
,  i  electric  motors.  Figure  5  shows 
I  the  evolution  of  the  installed  vol- 
i  urae  and  the  specific  consumption 
!  during  19^8-1959. 

;  Figure  5.  Volume  of  Installed  Com¬ 
pressed  Air  (cubic  meters 
per  minute)  and  Its  Speci- 
I  fic  Consumption  (cubic 

:  meters  per  ton) ,  1948- 

I  1959. 

I  In  the  past  ten  years  the  neces- 
;  sary  equipment  for  the  production 
'  of  compressed  air  came  almost  entire- 
1  ly  from  our  machine-building  industry. 

rational  exploitation  and  for  the  reduction  of  the 
cost  of  pneumatic  power,  the  following  improvements  must  be 
made: 

1)  the  reduction  to  the  strictly  necessary  level  of  the 
consumers  of  compressed  air; 

2)  the  designing  and  making  of  compressors  with  improved 
parameters,  namely: 

Reduced  consumption  of  electric  power  per  cubic  meter 
of  air  produced 

Reduced  consumption  of  lubricants 
Improved  quality  of  the  materials  so  as  to  reduce  to 
a  minimum  the  wear  on  pneumatic  tools 
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3)  Pneumatic  power  should  be  transmitted  with  a  minimum 

of  losses  through:  ^  a..  ^ 

The  assembling  of  underground  compressor  stations 
where  the  transmission  distance  is  greater  than 
750  meters 

The  correct  "dimensioning"  of  the  network  _ 

The  utilisation  of  yalvesj  bends,  and  T-shaped  fittings 
with  minimal  resistance 

The  htiliaation  of  fitting^  of  superior  quality  (rubber 
with  fabric  ihbertionsi  etdO 


Evacuation  of  Water  from  the  Mine 

i 

Xn  the  mining  works  of  the  Jiu  Valley,  the  water  stemming 
from  infiltration  is  accumulated.  Aside  from  this,  in  all 
exploitations  except  the  one  at  E.  M.  Uricani,  signific^t 
quantities  of  subterranean  water  stem  from  hydraulic  fillings. 

All  this  water  is  directed  toward  the  main  collector 
basins  and  then  evacuated  to  the  surface  with  the  aid  of  min¬ 
ing  pumps  designed  to  handle  water  mixed  with  sand  and  clay, 
which  in  general  have  large  volumes  and  back  flow. 

From  the  point  of  view  of  their  construction,  the  pumps  used 
in  our  mines  may  be  divided  into  two  groups: 

Piston  pumps  used  for  secondary  mobile  stations 

Centrifugal  pumps  used  for  main  stations 

In  digging  the  inclined  subterranean  galleries  or  enlarg¬ 
ing  other  works  for  concreting,  infiltration  water  is  gath¬ 
ered  at  the  working  area  and  is  usually  evacuated  with  small 
piston  pumps.  These  pumps  are  mobile  and  can  be  moved  as  the 
working  area  progresses. 

The  piston  pumps  are  in  general  powered  pneumatically , 
being  likely  to  be  used  in  areas  where  methane  may  appear  or 
where  the  oncoming  water  may  cover  them.  These  pumps  have  a 
volume  of  6  cubic  meters  per  hour  and  a  compressing  pressure 
of  15  atmpspheres,  are  domestically  made  (PD-1  type),  have  a 
small  clearance  gauge,  and  can  easily  be  transported  from 
place  to  place  by  two  men. 
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The  infiltrating  water  from  the  above-mentioned  fronts  is 
pushed  back  by  the  piston  pumps  to  the  collecting  canals  of 
the  galleries  leading  to  the  decanting  basins.  The  filling 
water  also  ends  up  in  the  same  collecting  canals,  so  that 
all  water  together  flows  toward  the  basins  established  for  the 
purpose  around  the  pits  where  the  back-flow  pipes  of  the  main 
installations  for  the  evacuation,  of  water  are  located. 

The  main  stations  for,  the  evacuation  of  water'ar'e  com¬ 
posed  of  accumulation  baslns--usually  twoCone  in  operation, 
the  other  being  cleaned) --a  pump  room  v/here  the  pumping  aggre¬ 
gates  are  installed,  the  suction  canals j  and  the  installa¬ 
tions  for  water  evacuation  proper,  including  the  suction 
pipes,  the  centrifugal  pumps,  and  the  back-flow  pipes. 

In  the  Lonea,  Vulcan,.  Lupeni,  and  TJricani  mining  operations, 
where  the  water  heights  are  no! greater,  than  200  meters,  the' 
back  flow  from  the  base  level  is  not  directed  toward  the  sur- 

face,  '  '  •  1-  •  . 

In  the  Petrila  ^d  Aninoasa  mining  operations,  the  water 
levels  are  higher  than  hOO  meters,  and  in  the  old  stations 
the  back  flowing  is  done  in  steps.  For  technical  and  eco¬ 
nomic  reasons,  the  new  stations  are  equipped  with  high- 
pressure  pumps  with  direct  back-flow. 

The  centrifugal  pump  types  used  by  us  are  those  manufac¬ 
tured  at  the  ''Vasile  Roaita”  Plants,  with  a  capacity  of  18 
to  70  cubic  meters  per  hour  for  small  stations,  and  those 
manufactured  at  URIR'IP  with  a  capacity  of  I80  cubic  meters  per 
hour,^  For  experimental  purposes  an  AIAP-type  pump  with  a 
capacity  of  300  cubic  meters  per  hour  and  a  back-flow  height 
of  600  meters  was  also  imported.- 

:  The  180-cubic  meter  per  hour  pumps  are  used  for  direct 
back  flow  to  240  meters  high;  similarly,  the  combination  of 
two  such  pumps  driven  by  a  single  motor  is  used  to  push  back 
water  to  *+80  meters. 

These  pumps  are  the  most  widespread  and  constitute  the 
basic  aggregates  for  the  principal  stations  for  water  evacu¬ 
ation  in  the  Jiu  Valley  basin. 

Inasmuch  as  the  Volume  and  especially  the  back-flow  height 
of  the  pumps  used  at  present  are  being  surpassed  by  the  cur¬ 
rent  and  future  requirements  of  the  Petrila  and  Aninoasa  mines, 
a  new  type  of  pump  with  a  capacity  of  300  cubic  meters  per 
hour  and  a  back-flow  height  of  600  meters  is  planned. 
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The  quantities  of  water  evacuated  from  underground  may  be 
established  at  an  average  of  1.9  cubic  meters  of  water  for 
each  ton  of  coal  extracted. 

In  the  balance  sheet  of  electric  power  consumption,  the 
evacuation  of  mine  water  represents  an  average  consumption 
of  12.4  percent  ef  the  total  power  consumption  of  our  units. 

From  the  poini  of  View  of  the  safety  of  undergpund  work, 
the  stations  for  the  evacuation  of  water  consist. of  groups 
of  pumps  in  operation,  next  to  which  are  also  installed  fe* 
serve  groups* 

To  eliminate  the  danger  of  the  inundation  of  the  pump 
stations,  the  pump  rooms  are  built  at  a  level  of  0.5 
above  the  base  of  the  mine  galleries;  similarly,  _the  founda¬ 
tions  of  each  pump  group  have  an  elevation  of  0*5  meters 
above  the  base  of  the  room* 


Mine  Airing 


1.  The  principal  airing  of  all  mining  operations  in  the 
Jiu  Valley  is  by  aspiration,  achieved  with  the  aid  of  cen¬ 
trifugal  ventilators  placed  in  the  stations  close  to  the  pits 
or  the  air  ducts. 

In  order  to  prevent  breakdown  of  the  main  ventilation 
caused  by  the  wearing  out  of  the  ventilators,  each  station  is 
supplied  with  a  reserve  ventilator  operating  independently 
from  the  one  in  use. 

The  centrifugal  ventilators  are  of  various  types,  their 
capacity  ranging  from  1,000  to  3 >500  cubic  meters  per  minute. 

The  main  ventilators,  with  a  capacity  from  1,500  to  2,500 
cubic  meters  per  minute,  are  built  in  the  Jiu  Valley,  and 
those  of  higher  capacity  are  imported. 

The  depressions  at  which  the  centrifugal  ventilators  oper¬ 
ate  vary  between  80  and  200  millimeters  of  water  as  a  result 
of  mine  openings  of  between  0.8  and  1.2  square  meters. 
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2,  The  secondary  ventilation  of  the  mines- in- the  Jiu  , 
Valley  is  achieved  through  electrically  or  pneumatically  dri¬ 
ven  ventilators  as  well  as  with  the  aid  of  ventilating  tubes 
through  which  the  exhaust  -air ■ is  evacuated  from  the  mining 
area..  ’ 

’Secondary  ventilation  is  by  aspiration  in  most  cases;  the 
combined  system  is  only -rarely  used. 

The  tubular  ventilator  types  used  for  secohd’ary  vehtila- 
tion  in  the  mining  operations  of  the  Jui  Valley  -are  as 
follows: 

a) .  The  TE  ^00-1.1  kilowatt  electric  ventilator  with  a 

capacity  of  40  toSO  cubic-meters  per  minute  at  a  depression 
of  60.  to  38  millimeters;  of  water;  '  , 

b)  MV  220-6.5  kilowatt  electric  ventilator  with  a  capacity 
of  120  to  220  cubic  meters  per  minute  at  a  depression  of  I30 
to  60  millimeters  of  water; 

c)  Prohodka  500-2  M-11.4  kilowatt  electric  ventilator  with 
a  capacity  of  150  to  250  cable. meters  per  minute  at  a  de¬ 
pression  of  220  to  50  millimeters  of  water; 

d)  300-milliraeter  diameter  pneumatic  ventilator  with  a 
capacity  of  SO  oubic  meters  per  minute' at  a  depression  of  60 
millimeters  of  water;! 

e)  ;.400-mil;llmeter  diameter  pneumatic  ventilator  with  a 
capacity  of  llO  cubic  meters  per  minute  at  a  depression  of 
100  millimeters  of  water. 

With  the  exception  df  the  Prohodka  type,  all  ventilators 
are  mass-produced  in  Rumania— =the  electric  ohes  at  Electro-  , 
motor  of  Timisoara;  the  pneumatic  ones  at  "Unio"  Works  of 
Satu  Mare, 

In  the  past  secondary  ventilation  was  generally  left  to 
the  free  diffusion  of  the  air;  today  the  great  concern  for 
the  working  c-onditions  of  the  miners  has  led  to  a  great  epcten- 
sion  of  the  number  of  tubular.:  ventilators. 

Electric  ventilators  are  widespread,  and  the  pneumatic 
ventilators  are  reserved  for  locations  Where;  methahe  emana-.  . 
tlons  aye  constant  and  the  rules  do  not  allow  the  use  of 
electric  power. 

For  ventilation  of  working  areas  covering  great  areas, 
where  at  present  ventilators  in  series  are  used,  it  is  planned 
to  use  a  new  type  of  ventilator  with  double  depression.  The 
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network  of  tubes  used  for  secondary  ventilators  is  composed 
of  sheet  tubes  prepared  at  URUMP  in  diameters  of  300 >  ^00, 
and  500  miilimeters  and  lengths  of  2,000  millimeters,  which 
are  assembled  by  flanging  with  cardboard  fittings  and  screws# 

■‘’he  entire  main  and  secondary  airing  is  achieved  with  an 
average  electric  power  consumption  of  11.^  percent  of  the 
total  electric  power  consumed  in  the  Jiu  Valley  mining  units. 


Cutting 


In  the  ;Jiu  Valley,  the  coal  khd  the  sterile  material  in 
the  excavations  and  galleries  are  cut  mostly  by  meanS  of 
explosives.  At  a  small  number  of  working  areas  where  the  pre¬ 
sence  of  methane  does  not  allow  the  use  of  explosives,  the 
cutting  is  done  with  excavating  hammers  alone.  Generally 
speaking,  the  hammers  are  used  everywhere,  the  explosives 
being  used  for  straightening  the  front,  outlining  the  gal¬ 
leries,  etc.,  and  in  the  frontal  excavation  areas  about  h-0 
to  50  percent  of  the  front  is  removed  through  cutting  with 
an  excavation  hammer. 

All  mine  holes  are  perforated  mechanically,  in  most  cases 
with  pneumatic  drills,  but  there  is  a  tendency  to  extend  the 
use  of  electric  perforation  in  coal.  The  amount  that  could 
be  extracted  through  electric  perforation  is  estimated  at 
about  30  to  40  percent  of  the  total  production. 

The  excavation  hammers  used  in  the  Jiu  Valley  (CA-15  type) 
are  manufactured  at  the  "Independenta"  Works  of  Sibiu  and 
have  a  weight  of  15  kilograms,  -a  length  of  720  millimeters, 
and  an  air  consumption  of  0.7  to  1.1  cubic  meters  per  minute 
at  4  atmospheres, 

Txhe  perforating  hammers  (CP-19  type)  are  of  the  same  manu¬ 
facture,  have  a  weight  of  19  kilograms  and  a  length  of  500 
meters,  and  an  air  consumption  of  1,6  to  1,8  cubic  meters 
per  minute  at  4  atmospheres. 
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The  situation  with  regard  to  the  number  of  perforating; 
hammers  manufactured  in  Rumania  and  the  number  imported  is 
represented  in  Figure  6,, -  .  '  .  , 


for  the  current'  year  y 
our  own  production. 


Figure.  6.  Number  of  Pneumatic  Perfor- 
ators  in  Operatioh  in  Jiu  - 
Valley  Mines  in  Terms  of- 
Their  Origin  ^ 

- - — Total 

Made  in  Rumania 
- - —  Imported 

The  eleotric  perforators  used  in 
the  Jiu  Valley  are  of  EBR-19  type, 
of  Soviet,  manufacture,  for  a  12,7-volt 
tension.  The  manufacture  of  a  similar 
type  in  Rumania  was  realized  inl957v 
the. requirements  will  be  covered  by 


Percussion  perforation  is  achieved  with  7/8"  and  1" 
drills  with  axial  holes  made  of  hexagonal  steel; pieces. 
Detachable  ends  reinforced  with  hard  allow  are  used  only 
sporadically.  For  rotating  perforation^  detachable  ends  are 
used,  reinforced  with  hard  alloy  and  with  rotating  drills. 


Undercutting  is  at  present  limited  to  thin  strata  of  small 
inclination  and  is  only  used  in  themines  of  Lupeni  and  Vul¬ 
can.  The  excavators  used  in  the  Jiu  Valley  are  driven  by 
electric  motors  of  40  and  6b  kilowatt- power 

At  S.  M.  Lupeni,  strata  l8,  8/9,  and  3  were  excavated. 
Stratum  l8  was  excavated  tinder  particularly  good  conditions, 
on  soft  sterile  intercalations  immediately  above  the  bed. 

In  the; 8/9  and  5  strata,  the  excavation  gave  less  satisfac¬ 
tory  results  because  of  the  siderite  intercalations,  and 
the  frontal  mining  areas  of  stratum  3  were  such  that  under¬ 
cutting  was  not  possible.  The  production  extracted  through 
undercutting  was  not  more  than  7  percent,  of  the  total,  re¬ 
maining  at  approximately  2  to  3  percent.  For  the  same  reas¬ 
ons  (siderite  intercalations),  the  cutting  with  the  Dombass-1 
Combine  was  not  successful  in  stratum  8  either  at  Lupeni  or 
Vulcan. 


In  the  future  we  shall  have  to  insist  on  undercutting  in 
the  strata  without  siderite  intercalations,  importing  for 
experimental  purposes  undercutters  having  characteristics 
superior  to  those  currently  used  in  the  Jiu  Valley, 

. „9^ 


similarly,  to  increase  the  speed  of  digging  the  galleries, 
we  inust  import  for  experimental  purposes  advancing  under¬ 
cutters  v;ith  pneumatic  action,  using  them  especially  where 
methane  emanations  make  explosions  impossible. 

For  cutting  in  the  type  Of  mining  where  it  would  be  im¬ 
possible  to  undercut  because  bf. the  intercalations,  the  use 
of  "coal  plows"  would  have  to  be  tested.  Such  a  plow  was 
planned  and  made  in  the  Jiu  Valley  and  is  to  be  tested  in  a 
frontal  mining  areao  The  working  principle  of  this  plow  has 
at  its  basis  the  vibrations  pi’oduced  by  unbalanced  masses^ 
activated  by  an  electric  motor,  ^ 

For  the  mechanization  of  the  digging  of  service  shafts 
and  deep  holes  in  the  coal  strata,  the  Soviet-built  SBM-3 
type  of  machine  is  used.  The  machine  is  especially  designed 
for  drilling  service  shafts  in  coal  strata  or  other  soft 
rocks.  The  holes  are  drilled  with  a  "hoe",  in  seven  steps 
from  the  bottom  up,  and  have  a  diameter  of  390  millimeters. 

The  hole  is  enlarged  to  a  diameter  of  85'0_ millimeters  after 
it  is  pierced,  from  top  to  bottom,  also  with  a  hoe  and  in 
seven  steps. 

Deep  holes  are  drilled  undergrouxxd  for  exploratory  or  re¬ 
search  purposes  with  special  installations  of  the  following 
types j  Kraelius,  KAM-300,  KAM-500,,. and  by  a  type  recently  manu¬ 
factured  at  the  "Independenta"  Works  of  Sibiu,  which  is  used 
experimentally  at  E.  M.  Uricani, 

Generally,  these  installations  drill  holes  with  diameters 
between  75  and  11^  millimeters,  with  35/^5  millimeter  bits. 

The  maximum  drilling  depth  varies  between  70  and  120  meters, 
with  an  average  advancing  rate  of  0.5  meters  per  hour. 


Loading 


V/ith  respect  to  the  characteristics  of  mining  work,  we  shall 
separate  the  problems  of  mechanical  loading  into  two  groups: 
loading  in  galleries  and  pits,  and  loading  in  excavating  areas. 

Loading  in  Galleries  and  Pits:  In  accordance  with  the  con¬ 
ditions  requiring  the  loading  of  rocks  after  cutting,  a  series 
of  types  of  loading  machines  were  used.  Of  the  types  of  load¬ 
ing  machines  equipped  with  mechanical  tongues,  the  pneumatic 
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PML-5  and  the  electric  ESM-1  Soviet ;  machines  were  a6ed*  .  ^ 

The  first  ones  have  a  suitable  clearance  gauge;  however,  they 
did  not  give  good  results  because  of  the  impossibility  of , 
feeding  them  with  compressed  air  at  a.  pressure  of  5  to  6,  • 
atmospheres.  The  electrical  ones  were  unsuitable  because 
of  the  large  clearance  gauge,  the  frequent  breakdowns  of,  the 
electric  control,  and  the  frequent  breaking  of  the  chains.:  , 

Also  for  loading  in  the  galleries,  the  S-153  type  of  load¬ 
ing  machines  with  scrapers  and  arms  were  used.  This  machine, 
has  not  given  good  results  either,  because  the  constructipn 
of 'the  chain  is  such  that  it  cannot  exert  the  effort  required 
when  stone  granules  are  interposed  between  the  chain  links  ■ 
and  the  activating  ”star.‘'  .  .  ■ 

Because  of  the  unsatisfactory  results  obtained  with  the 
above-mentioned  machines,  rubber  belt  loaders  were  designed  . 
and  made  in  the  Jiu  Valley  (Figure  7)  for  reducing  the  physi¬ 
cal  effort  of  the  loader  by  lowering  the  shoveling  height. 
Following  the  satisfactory  results  obtained  with  these  loaders, 
they  have  been  extended  to  all  mines  in  the  Jiu  Valley, 

‘Mechanical  loading  at  the  pits  during  digging  is  achieved: 
with  B  C-1  type  grab  buckets  of  Soviet  manufacture.  The. re¬ 
sults  obtained  are  satisfactory  and  therefore  their  use  will 
be  continued  in  the  future. 

For  the  mechanization  of  loading  in  the  galleries,  llKE-03 
type  loading  machines  with  tongues,  e3.ectrically  powered  and 
with  clearance  gauges  suited  to  our  conditions  should  be 
imported  for  experimental  purposes. 

Loading  in  Excavating  Areas:  In  the  mines  of  the  Jiu  Valley, 
-coal  is  usually  extracted  by  the  method  of  frontal  and-  chamber 
type  mining,  the  latter  accounting  for  approximately  65  per¬ 
cent  of  the  total  production.  In  both  frontal- and  chamber 
mining,  loading  is  partially  carried  out  by  direct  dropping  , 
on  the  transport  vehicles  following  blasting,  and  the  rest  ^ 
is  loaded,  manually  either  by  pulling  with hoe  or  by  shovel¬ 
ing.  Keeping  in  mind  the  fact  that  in  frontal  mining  trans¬ 
portation  takes  place  along  the  entire  front,  direct  loading 
is  favored  and  reaches  a  higher  percentage  than  in  chamber 
mining. 

It  is  therefore  judicious  that  in  frontal  mining  the  cur¬ 
rent  vehicles  be  replaced  with  armored  ones  which  will  permit 
the  blasting  of  the  coal  directly  into  them.  Thus  the  problem 
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of  loading  by  the  direct  dropping  method  would  take  care  of 
approximately  70  percent,  with  the  rest  to  be  loaded  manually. 
The  solution  of  the  problem  in  the  form  shown  above  will  go 
in  parallel  with  the  perfecting  of  metallic  armatures  hav¬ 
ing  poles  articulated  in  consoles. 

The  problem  of  loading  the  coal  in  chamber  mining  is  more 
complex  ahd  cannot  be  solved  satisfactorily  by  direct  blast¬ 
ing,  as  the  transport  vehicle  is  perpendicular-  to  the  work 
front.  In  tnie  case  it  is  necessary  to  load  the  coal  onto 
the  vehicle  with  the  aid  of  a  machine.  The  building  of  such 
a  machine  is  conditions  by  a  series  of  factors: 

The  very  small  space  available  for  maneuvering 

The  nonhomogeneous  granulation  of  the  coal 

The  uneven  floor  of  the  mining  area  after  blasting 

Keeping  in  mind  the  above  factors,  the  machine  must  be 
simple,  light,  have  great  mobility,  and  sure  operation — 
these  conditions  being  particularly  difficult  to  satisfy  in 
spite  of  the  efforts  of  the  workers,  technicians,  and  engin¬ 
eers  in  the  Jiu  Valley,  who  have  conceived  and  made  almost 
20  types  of  such  machines,  although  they  have  been  unable  to 
find  a  definitive  solution.  We  must  mention  that  the  later 
types  of  machines,  among  these  the  disk  loader  (Figure  o) , 
the  chain  and  hoe  machine  (Figure  9)}  and  the  machine  with 
loading  arras  (Figure  10),  gave  promising  results  in  initial 
tests  but  could  not  be  employed  in  the  normal  exploitation 
process,  and  for  that  reason  the  problem  has  remained  unsolved 
in  its  final  form.  The  importation  of  the  Soviet  GNL-30  type 
machine,  which  is  similar  to  the  S-153  machine  with  a  smaller 
clearance  gauge — a  machine  giving  satisfactory  results  when 
loading  in  chamber  raining — must  be  mentioned. 


Filling  Installations 


The  mining  exploitations  in  the  Jiu  Valley  involve  rock 
filling  (rambleiera)  to  a  very  large  extent.  Of  the  total  pro 
duction  of  coal,  about  12  percent  is  taken  out  through  an  ex¬ 
ploitation  method  that  includes  filling,  utilizing  both  total 
filling  and  partial  filling.  The  aim  of  filling  is  to  prer 
vent  mine  fires,  drainage,  and  in  special  cases  for  the  pro¬ 
tection  of  the  surface  area  and  of  the  respective  buildings. 
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The  filling  procedures-  used  in  the  Jiu  Valley  are: 

Hydraulic  fillingj  about  86  percent  of  the  total 

Pneumatic  filling,  about  11  percent  of  the  total 

Manual  filling,  about  3  percent  of  the  total 

Thus  the  hydraulic  procedure  obviously  is  of’great  impor¬ 
tance-  in  filling  and  is  widespread  throughout  all\piina,s  and' 
exploitations  in  the  j;iu  Valley  (with  the  exception,  of  E.' M, 
Uricani);  pneumatic  fillig  is  used  only  ,at  E.i  M^tiiupcni,  '  ' 
and  manual  filling  is  used  sporedicalky vin  all  mining  exploi¬ 
tations.  ^  ; 

The  material  used  for  filling  is  usually  the  sterile  ma¬ 
terial  from  underground  excavations  (marl,  sandstone,). 

The  sterile  material  to  be , used  as  filling  is  prepared  in 
special  installations.  The  old  imported  installations  are  used 
in  the  Jiu  Valley  and  recently  a: filling  installation  manu¬ 
factured  in  Rumania,  was  placed  .into  operation  at  E.  H.  Anln* 

oasa.'  '  ■-  V,.;  .  '  \  ■ 

The’  granulation  of  the  prepared  material  varies  between 
zero  and  h-O- millimeters; ,  in  the  case  of  .pneumatic  filling, 
very  small  material  of  0  to  5  millimeters  is  eliminated. 

The  prepared  material  is  transported  to  the  edges  of  the  fill¬ 
ing  area  in  small  wagons  or  funiculars,  the  content  of  the 
wagons  being  emptied  directly  into  special  silos  for  filling 
material.  •  ^ 

The  Hydraulic  Filler:  As  -mentioned,  hydraulic  filling  is  ' 
used  in  the  great  majority  of  the  mining  exploitations  in  the 
Jiu  Valley.  The  filling  gratings  for  hydraulic  filling  are 
placed  near  the  pits  or  airshafts.  The  distance  over  which 
^  material  is  transported  varies  between  300  and 

1,000  meters,  working  v;ith  a  pressure  of  15  to  30  atmospheres. 
V/ater  consumption  varies  between  4  and  10  cubic  meters  per 

solid  material,  giving  200  to  250  cubic  inches 
par  grating  per  day.  Figure  11  shows  diagrammatic- 
ally  a  hydrauling  filling  grating.  The  material  from  the 
Silo- is  measured-  into  the  mixing  grating  through  a  register: 
the  water-material  mixture  is  mixed  in  the  grating  and  flows- 
through  a  pipe.  The  water  required  for  filling  is  kept  in 
reservoirs  or  retaining  ditches,  channeling  all  water  toward 
pem.  Sometimes  it  is  necessary  to  pump  the  water  required 
for  filling  over  long  distances  or  to  recycle  it. 
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Pneumatic  Filling:  At  present,  the  only  exploitation  in 
the  Jiu  Vnjlley  using  pneumatic  filling  is  the  E.  M.  Lupeni. 

The  machines  used  for  filling  are  pneumatically  driven, 
automatic  Torkret  type,  and  are  importedo 

Figure  12  phows  a  diagram  of  the  pneumatic  filling  installa¬ 
tion  at  E.  M. ^Lupeni,  650  to  565  meters  in  horizontal  length. 
The  fillihjg  katetial  is  brought  from  the  preparing  installa¬ 
tions  in  Small  wagon  trainsi  The  material  is  mexed  in  the 
silo  and  from  there  directed  toward  the  working  machines. 

The  compressed  air  needed  is  obtained  from  a  compressing 
station  set  up  in  the  vicinity,  which  is  equipped  with  three 
3-V-45/7  type  compressors  manufactured  at  the  C.  C,  Resita. 

Two  machines  work  alternately.  The  maximum  distance  to  which 
the  filling  is  transported  ia  boat  500  meters* 

The  specific  consumption  of  compressed  air  varies  between 
120  and  150  cubic  meters  per  cubic  meter  of  filling,  and  the 
absolute  consumption  between  *+5  and  90  cubic  meters  per  minute. 
The  maximum  filled  at  this  station  has  never  been  greater 
than  200  cubic  meters  per  day— usually  between  100  and  150 
cubic  meters  per  day* 

Pipes:  For  the  transportation  of  filling  material  in  the 
Kiu  Valley,  pipes  with  an  internal  diameter  of  150  millimeters 
and  a  wall  thickness  of  6  to  8  millimeters  are  used*  The  length 
of  the  pipes  is  4  meters j  light  pipes  2  to  3  meters  long  made 
of  sheet  metal  are  also  used.  The  resistance  of  the  pipe 
material  varies  between  4o  and  50  kilograms  per  square  milli¬ 
meter;  the  pipes  can  handle  the  transportation  of  8,000  to 
10,000  cubic  meters  of  filling*  In  the  last  three  to  four 
years  an  attempt  was  made  to  use  boring  poles  as  pipes  for 
filling  material,  which  gave  somewhat  better  results  because 
the  resistance  of  the  material  of  which  these  poles  are  made 
reaches  values  of  60  to  65  kilograms  per  square  millimeter 
and  the  wall  thickness  is  about  10  millimeters. 

For,  the  detouring  of  the  pipes,  cast  steel  elbow  joints  of 
various  angles  are  used;  their  resistance  in  use  does  not  al¬ 
ways  correspond  to  the  task. 

Keeping  in  mind  that  lately,  because  of  exploitation  diffi¬ 
culties,  filling  has  become  more  and  more  important,  and 
since  it  is  necessary  to  extend  pneumatic  filling  at  the  E.  M. 
Aninoasa,  set  up  new  filling  stations  at  the  E,  M,  Lupeni, 
and  increase  the  volume  of  hydraulic  filling  along  the  entire 
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Jiu  Valley^  urgent  measures  must  be  taken  for  improving  the 
quality  of  the  domestically  .manufactured  ec^uipment  of  the' 
installations  for  the  preparation  of  filling  material. 

Simiarly,  the  domestic  .manufacture  of  filling  machines 'will 
have  to  be  put  in  order.  A  problem  remaining  unsolved  is 
that ’of  the  filling  pipes,  '  Neither  the  pipes  nor'  the  boring 
poles  correspond  to  the  tasks  and  wear  our  pf ematurely , '  .The  -  , 
problem  of  increasing  the  resistance  of  the  tubes  by  treat-, 
ing  (tempering)  the  interior  surfaces  of  the  tubes  or  by  lining 
them  with  basalt  will  have  to  be  investigated,  at  the  same  . 
time  examining  the  possibility  of  importing  steel  tubes  with  • 
a  high  content  of  manganese^  which  are  resistant  to  wear.  . 


Underground  Transportation 


The  nature  of  the  work  and  the  raining  conditions  in, the  .  ’ 

Jiu  "Valley  operations  require  that  a  large  volume  of  trans-  .- 
portation  be  carried  out  und.erground,  with  the  aid  of  com¬ 
plex  equipment  and  installations, 

A  large  number  of  drag  conveyors  [conveyors  with  scrapers 
(racleta) ] ,  coal  transport  wagonettes,  small  cars  for  the 
transport  of  wood,  switching  trolleys,  locomotives  with  vari¬ 
ous  characteristics  to  suit  the  tracks  on  which  they  run, 
chains  for  offsetting  differences  in  level,  brakes,  installs^ 
tiohs' for  pushing  wag.onettes,  extracting  installations,  as  .  . 
well,  as  small:  related  ' pieces  of  equipment  constitute  the  foun?- 
dation  of  underground  transportation  in  the  mines  of  the  Jiu 
Valley,  , 

To ; a  large  extent  this  mass  of  equipment  and  transportation 
installations  is  composed  fo  standardized  units,  thus  facili¬ 
tating  repairs  and  the  supply  with  interchangeable  parts. 

The  main  task  of  underground  transportation  is  .to  transport 
coal  from  the  excavating  areas  to  the  surface  of  the  mine. 

In  the  chamber  type  excavating  areas,  the  use  of  light 
drag  conveyors  is  generalized.  .  Chamber  excavating  areas  in 
.zones  with  excessive  layering  and  great  pressure,  where  the 
transportation  is  carried  out  in  small  wagons,  are  very  few. 
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In  the  horizontal  frontal  excavating  areas  and  in  those 
with  a  slight  inclination,  coal  is  transported  with  medium- 
weight  drag  conveyors. 

The  coal  in  the  frontal  mining  areas  with  extreme  inclina¬ 
tion  and  in  those  with  twisted  steps  is  transported  by  free 
fall  to  the  lower  level  gdlleries,  where  it  is  taken  up  by  the 
drag  conveyors  and  brought  to  the  collecting  areas. 

In  connection  with  the  transportation  of  coal  from^the  ex¬ 
cavating  areas,  it  must  be  especially  mentioned  that  in  the 

1938-1958  period  the  number  of 
drag  conveyors  increased  7 ,Q 
times.  This  fact  indicates 
the  extent  of  the  large-scale 
transition  from  manual  transpor 
tation  to  mechanized  transpor¬ 
tation  (Figure  13). 


Concomitantly  with  the 
large-scale  extension  of  drag 
conveyors,  oscillating  pneu¬ 
matic  conveyors  (scoc)  having 
a  low  yield  were  abandoned. 

At  the  end  of  1958  the  total 
percentage  figure  for  the  me¬ 
chanization  of  transportation 
in  the  mining  areas  of  the  Jiu 
Valley  exploitations  reached 
83.6  percent. 

Coal  is  transported  in  the  galleries  exclusively  with 
1,000-liter  wagonettes,  which  are  drawn  by  electric  trolleys 
or  locomotives. 

The  volume  of  the  wagonettes  has  increased  in  the  last  few 
years,  concomitantly  with  an  increase  in  production;  impor¬ 
tant  improvements  in  construction  were  also  made  in  the  type 
of  wagonettes  used. 

Compared  with  the  actual  production  of  our  mining  units, 
and  taking  into  account  the  number  of  wagonettes  being  re¬ 
paired,  a  rolling  coefficient  of  close  to  1.0  is  achieved, 
corresponding  to  the  average  distances  of  transportation  in 
the  Jiu  Valley  mines. 

The  maneuvering  and  traction  of  the  wagonettes  by  means  of 
trolleys  and  locomotives  in  the  main  and  secondary  galleries 


'Figure  I3,  Increase  in  the 
Number  of  Drag  Conveyors, 

1938-1958 
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on  inclined  territory  and  in  pits  reached  a  mechanization  iof 
97.6  percent  in  1958. 

Technical  and  economic  considerations  have  necessitated  the 
use  of  trolley  locomotives  in  all  main  galleries  having  fresh 
air  circulation,  where  all  measures  are  taken  to  prevent  the 
appearance  of  methane  gas. 

Locomotives  with  accumulators  were  greatly  extended  under¬ 
ground,  carrying  out  tran.sportation  in  the  secondary  galler¬ 
ies  where  there  is  a  possibility  of  metharEgas  appearing. 

Internal  combustion  locomotives  are  used  in  the  main  and 
secondary  galleries  where  conditions  of  intense  ventilation 
assure  the  removal  of  exhaust  fumes. 

The  numerical  increase  in  the  types  of  locomotives  is 
shown  in  Figure  ih-.  Figure  15  shows  the  increase  in  the 
number  of  locomotives  with  accumulators  according  to  their 
weight. 


Figure  l4-.  Increase  in  the 
Number  of  Mine  Locomotives 
1951-1958 

- - -  locomotives  with 

accumulators 

-  internal  combustion 

locomotives 

trolley  locomotives 


Figure  15.  Increase  in  the 
Number  of  Electric  Locomo¬ 
tives  with  Accumulators  in 
the  Jiu  Valley,  1953-1958 

— - - locomotives  with  accu¬ 

mulators  (2  tons) 

- -  locomotives  with  accu¬ 
mulators  (4  tons) 

-—•-•locomotives  "with  accu¬ 
mulators  (6  tons) 
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The  trolleys  used  are  frequently  22-kilowatt  ones  with  [ 
one  or  two  draws  (toab)  for  traction  on  inclined  planes, 

12-  and  5'-<  ^-kilowatt  ones  for  maneuvering  in  galleries  under 
neaps  of  material  and  in  pit  rasps,  and  ^“horsepower  pneu¬ 
matic  trolleys  for  the  transport  of  material — especially  wood- 
through  shafts. 

In  the  level-compensating  plane  of  the  pit  circuit,  trac¬ 
tion  with  elevating  chains  is  used,  and  mechanical  pushers 
with  chains  or  cables  are  used  for  pushing  the  v;ag6nettes 
around  bends. 

It  is  important  to  note  that  all  types  of  transport  equip¬ 
ment  used  underground  were  introduced  wholly  by  our  machine- 
building  plants  and  are  mass  produced. 

In  blind  pits,  coal  is  generally  transported  by  raising  or 
lowering  it  to  the  main  horizontal  base  level,  where  the  en¬ 
tire  production  is  concentrated. 

The  extraction  installations  in  the  main  pits  lift  the 
extracted  coal  from  the  base  level  to  the  surface. 

The  extension  during  the  last  few  years  of  the  existing 
mines  and  the  opening  up  of  new  ones  led  to  ah  incre  se  in 

the  number  of  extracting 
machines  as  well  as  in  the 
installed  power  for  servicing 
the  pits  in  the  Jiu  Valley 
mines.  The  increase  in  the 
number  of  extracting  machines 
used  for  vertical  transporta¬ 
tion  from  19^9  to  1959  is 
shown  in  Figure  I6, 


Figure  16.  Increase  in  the 
Number  of  Extracting  Machines 

(A)  and  Their  Installed  Power 

(B)  in  the  Jiu  Valley 


A  B 


The  high-power  machines  servicing  the  principal  pits  are 
driven  by  direct-current  motors  fed  from  converter  groups. 

The  motors  of  the  machines  are  coupled  directly  to  the  axles 
of  the  folding  parts  of  the  cable,  thus  offering  the  possi¬ 
bility  of  varying  the  extracting  speed  without  loss  of  power. 


The  low-power  machines  are  driven  by  asynchronous  motors 
fed  from  the  network,  with  cog-wheel  speed  reducers  interposed 
between  their  axle  and  the  axle  of  the  folding  parts  of  the 
cable. 

The  great  majority  of  the  extracting  installations  have 
cylindrical  drums,  and  only  two  are  supplied  with  friction 
wheels  (koepe). 

The  drum  machines  are  used  in  the  pits  servicing  several 
levels,  one  of  the  drums  being  detachable  from  the  axles. 

The  moving  masses  in  these  machines  are  larger  than  in  the 
machines  with  friction  wheels.  In  the  main  pits,  where  pro¬ 
duction  is  concentrated  on  a  single  base  level,  the  extrac¬ 
tion  with  friction  wheels  is  advantageous.  This  is  the  case 
at  E.  M.  Petrila  and  E.  M.  Aninoasa. 

At  present  the  standard  types  of  small  machines  built  in 
Rumania  are  being  improved  and  modernized. 

The  machines  for  large-scale  extraction  are  imported  from 
the  USSR,  Hungary,  and  Czechoslovakia. 


Mechanization  on  the  Surface  of  the  Mines 


On  the  surface  of  the  mines  a  series  of  operations  are 
carried  out  to  ensure  the  unfolding  of  the  production  process 
under  normal  conditions.  Generally,  the  activity  on  the  sur¬ 
face  of  the  mines  consists  of  the  following: 

Transportation,  storage,  and  transferring  of  coal  for 
preparation 

Transportation  and  storage  of  sterile  material 

Unloading,  storage  and  transportation  of  mine  timbers 

Unloading,  storage,  and  transport  of  equipment  and  material 

The  wagonettes  carrying  coal  and  sterile  material  enter  the 
surface  area  automatic  circuits  and  then  leave  on  different 
roads. 

The  coal  is  directed  toward  the  dumping  devices,  from 
where  it  is  stored  with  rubber  strips  (benza).  The  empty  wag¬ 
onettes  are  returned  to  the  pit  for  rerouting  to  the  under¬ 
ground  areas. 


The  sterile  material  is  directed  toward  the  sterile  silos, 
where  part  of  it  is  used  in  the  preparation  of  filling  ma¬ 
terial  and  the  rest  is  stored  in  slag  heaps  with  the  eid  of 
funiculars  or  by  the  direct  dumping  of  the  wagonettes.  The 
funicular  '’cups”  are  automatically  emptied  over  the  .desired 
spot. 

The  automatic  circuits,  which  consist  of  inclined  rail¬ 
way  lines  as^Uririg  the  free  rolling  of  the  wagonettes,  have 
installations  for  stopping,  brakes,  damping  devices, flif ting 
chains j  installations  for  cleaning  the  wagonettes,,  and  in¬ 
stallations  for  loading  at  an  angle. 

The  mining  timber  is  brought  by  freight  car  to  the  unload¬ 
ing  areas,  where  it  is  unloaded  and  stored  in  stacks.  From 
the  stacks  it  is  loaded  into  special  cars  for  transportation 
underground,  these  cars  entering  into  the  circuit  of  empty 
wagonettes.  In  the  Petrila  mine  a  mechanical  installation 
was  established  for  unloading  the  wood  from  the  freight  cars, 
on  the  principle  of  a  portable  crane  (Figure  17) >  which  is 
to  be  placed  into  operation  to  facilitate  the  heavy  job  of 
manual  tinloading  and  to  increase  the  productivity  of  labor  • 

The  materials  and  equipment  are  unloaded  at  storage  places, 
from  where  they  are  transpor  ed  as  needed  to  the  working  areas 
on  the  surface  or  underground. 

We  may  mention  that  in  the  electric  plants  at  Vulcan  and 
Petrosani  mechanical  installations  were  completed  lately,  as 
follows:  at  the  Vulcan  electric  plant,  a  complex  installa¬ 
tion  for  unloading  coal  directly  from  the  CFR  [Rumanian  Rail¬ 
ways]  freight  cars  (Figure  18)  was  completed;  and  at  the  Petro¬ 
sani  electric  plant  the  operation  for  evacuating  waste  matter 
by  water  jets  was  mechanized. 


Captions  of  Figures  Not  Reproduced 

Figure  1.  Distribution  of  Electic  Power  for  Greatly  Inclined 
Strata. 

Figure  2,  Distribution  of  Electric  Power  for  Slightly  In¬ 
clined  Strata, 

Figure  7.  BIBM-type  Rubber  Belt  Loader. 
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Figure  8,  Disk-Loading  MaoJilfle. 

Figure  9,  Loading  Machine  with  Chains  and  Hoes* 

Figure  10*  Loading  Machine  with  Arrfts. 

Figure, 11,  Diagram  of  the  Hydraulic  Filling  Station  at 
E,  M.  "Lupeni.  '  • 

Figure  ,12..  Diagram  of  the  565'-^  to  6 50 -me ter  Horizontal 
Pneumatic  Filling, -Station  at  E,  M.  Lftpeni, 

Figure  17*  Crane  for  Unloading  Timber  from  Freight  Cars  in 
the  Petrila  Mine  Storage  Area-. 

Figure  18,  Installation  for  Unloading  Coal' from  Freight  Car 
at  the  Vulcan  Electric  Plant,. 


.END  - 
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